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EkuUm District afPermsyhsanU^ totoii: 

********* BE IT REMEMBERED, That on the fifleentb 
lis I <^^y of January, in the forty-ninth year of the In- 
f J dependence of the United States of America, 

********* A. D. 1825, John Grigg, of the said district, 
hath deposited in this office, the title of a book, the right 
whereoi he claims as proprietor, in the words f<»loiring, to 
wit: 

'^ The New Federal Calculator, or Scholar's Assistant : Contain- 
iag the most concise and accurate rules for performing the opera- 
tions in common Arithmetic ; together with numerous examples 
under each of the rules, varied so as to make them conformable to 
almost every kind of business. For the use of Schools and Count- 
ing Houses. Bj Thomas T. Smilet, Teacher. Author of an Easy 
Introduction to the Study of Geography. Also, of Saa^ Geogra- 
I^y for the use of Schools." 

In conformity to the act of the Congress of the United 
States, entitled, " An Act for the encouragement of learn- 
ing, by securing the copies of maps, charts, and books, to 
the authors and proprie^.ors of sucii copies, during the times 
therein mentioned." And alsor to the Act, entitled, ** An 
Act supplementary to an Act, entitled, * An Act ror the 
encouragement of learning, by securing the copies of maps, 
charts, and books, to the authors and proprietors of such 
copies, during the times therein mentioned,' and extending 
the benefits thereof to the arts of designing, engraying, and 
etching historical and other prints." 

D. CALDWELL, Clerk of the 

Ecutem DistHci^ Pennaylwaiku 
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AHCH40 Ibe DiuMnu rtceminaiidaliaat receiTol to tbii ira^ 

tn the roUowing : 

Mr. /abi Grigr, 

Si< Fhaad. Mmh Slh, 1B25. 

I hare eiunined, with oa much care u m]' timo would admit, 

The «e« Federal Cilciilmtor," by Thomas T. Smiley. It ap- 
pean to me. to be a treaiiK ua Ariihmetic or contidenble ment- 
Then are portfl in Mr. Smilej's work which are Tcty raliiible : 
the nil« giiefl bj bim in Baiter, Lobs and Gain, and Eichinge, 

great deaideralum in a new nystem or traaliw on Arithmetic, 

___ render bii boot auperior to any on tbe aubjoci now in use; 
udwbcn it ia considered tbat the calcuIatioiiB in the work oca 
nnde in Federal money, the only currency now known in (be 
United Statei, and tliat approptiOe queeiioni follow the diflerent 
rulei, by wbich the learner can be mercined as to his underrtand- 

linion, it is enuneot^ calculated to promote instiuctiaa iathe 

X on which it trsau. Mr. Smiley deserves [he thanki of 

the Pablie, and the enconragement of Teachen, Tor hie attempt to 
■impUfy a^d intproTc the method of teaching Arithmetic. 
I aro yours, reipeolfulli, 

WM. P. SMITH, 
Prrapter of Malhtmalioi and JVaivrat 
PAAoHvAy.— Ab. 152, Smith Tmlh 



ht*B cmAiIlT enmined " The New Federal CalcnUtor, or 
Scholar's Aariatsnt," by Thomas T. Ssiley, on which yoa politely 
requeMed my opinion ; ud freely oeknowledce, that I thiok it 
better oilculated for the use of United States' Schools and Connt- 
ing-BouMS than any book on the subiect tbit I hiTe seen. The 
aulbor's snuiEement of the four primary mice is, in mj opinion, e 
judicious and laudable innoTation, claiming the-merjt of improve 

i as it brings togetherlhe mlesnearestrelated inthcirnaturt 

ses. His questions upon the luiea Ihroughout, appear to me, 

admirably calculated to elicit the eieniona of the learner. 
above all, the pf^erenee he baa given to the currency of hii 
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own country, in its numerous examples, has stamped a value upon 
this little work, which, I believe, has not fallen to the lot of any 
other book of the kind, as yet offered to the American public. 

1 am, sir, yours, respectfully, 

JOHN MACKAY. 
OuKrUttwi, (S. C) March 29«&, 1»25. 
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fhm the United Slates Gazette. 

Among the numerous publications of the present day, devoted 
te the improvement of youth, we have noticed a new edition of 
Smiley*8 Arithmetic, just pablished by J. Crigg. 

The general arrangement of this book is an improvement upon 
the Arithmetic^jn present U9e, being more systematic, and accord- 
ing to the affinmos of different rules. The chief advantage of the 
present over the first edition, is a correction of several typograph- 
ical errors, a circumstance which will render it peculiarly ac- 
ceptable to teachers. In referring to the merits of this little w^ork, 
it 18 proper to mention, that a greater portion of its pages are de- 
voted to Federal calculation, than is generally allowed in primary^ 
works in this branch of study. The heavy tax of time and pa- 
tience which our youth arc now compelled to pay to the errors of 
their ancestors, by performing the various operations of pounds, 
shillings and pence, should be remitted, and we are |[flad to notice 
that the Federal computation is becoming the pronunent practice 
of school arithmetic. 

In recommending Mr. Smiley^s book to the notice of parents 
and teachers, we believe that we invite their attention to a work 
that will really prove on ** assistant" to them, and a ** guide** to 
their interesting cliarge. 

The Editors of the New York Telegraph, speaking of Smiley's 
Arithmetic, observe that they have, within a few days, attentively 
examined the above Arithmetic, and say, ** We do not hesitate to 
pronounce it an improvement upon every work of the kind previ- 
ously before the public ; and, as such, rocoBuneAd its adoption in 
all our Schools and Acadimiis." 
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PREFACE. 



Considering the number of works on Arith- 
metic which have been already published, it may 
be thought presumptuous in the Author to have 
added to the number. But in the present im- 
proved state of the art of imparting instruction 
to youth, and consequent attention to the books 
made use of for that purpose, it will scarcely be 
argued that it is impracticable to furnish schools 
with books on any of the usual branches of school 
education, better calculated for the purpose than 
those previously in use. Under this impression, 
the Author has presented "The New Federal 
Calculator" to the Public. Whether it is better 
calculated to facilitate the progress of the learn- 
er, in the branch of study of which it treats, 
than those which have preceded it, remains to be 
submitted to the test of experience. In forming 
the rules, particular care has been taken to ren- 
der them as clear and explicit as possibly, and to 
arrange them in such a manner, that they may be 
readily committed to memory. The acquisition 
of a thorough knowledge of the Rules, prepara- 
tory to working the Examples which follow each 
of them, is particularly recommended, as the 
progress of the learner cannot fail to be very 
much facilitated thereby. 
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I PREFACE. 

< 

The Interrogations \<rhich follow the Rules, 
ire intended as an exercise to direct the attention 
of the learner in a particular nnanner to the Rules, 
and to fix them more permanently in the memo- 
ry. It will be observed, that the Examples are 
principally given in Federal money, or dollars 
and cents, as being more confai:mable to the cur- 
rency of our country, and the general mode of 
keeping accounts throughout the United States. 

Observations might be made as to arrangement, 
&c. ; but as those interested in the subject can 
only judge of the merits of the work by an ex- 
amination of it, they are respectfully referred to 
the work itself, and solicited to give it such a 
perijsal as may enable them to decide with im- 
partiality on its claims for admission into schools, 
in comparison with other works on the same 
subject. 

THOS. T. SMILEY. 

Philadelphia^ January^ 1838. 
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Signs. 



Page 

144 

146 

148 

148 

151 

153 

157 

159 

160 

166 

167 

168 

170 

171 

172 

172 

172 

173 

175 



Significafions. 
Equal; as, 20«.=jCl. 
-h More; as, 6-1- 2=8. 

— Less; as, 8 — 2=6'. 

X Into, with, or multiplied by ; as, 6x2=12. 

~ By (i. e, divided by) ; as, 6-t-2=3 ; or, 2)6(3. 

: : : : Proportion; as, 2 : 4 : : 6 : 12. 
\' or ^ Square Root ; j«, ^ 64=8. • 
^ Cube Root; as, V«4=4. 
V Fourth Root; as, ^64=2, &c. 
-— - A Vinculum; denoting the several quantities over 
which it is drawn to be considered jointly as a 
simple quantity. 
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ARITHMETIC, 



Arithmetic is that part of the Mathematics Which 
teaches the art of computation hy numbers. 

All operations in Arithmetic are performed by means of 
the following figures : 

Cipher One Two Three Four Five Six Seven Bight ffino 

0, 1, 2, 3, 4, 5, 6, 7, 8, 9. 

NUMERATION. 

Numeration teaches the proper' disposition of figures to 
express any proposed number, when that number is too 
great ^o be expressed by a single figure. 

When a number is expressed by more than one figure, 
the value of each figure is determined by the situation 
which it holds in>elation to the others, as represented in 
the following table : — 

JfttmeraUon 7\Ale^ 

I 




s 

3 

3 
3 
3 
3 



2 
2 
2 
2 
2 
2 
2 



One. 

Three hundred and tweni^-tme* 

4 Tfwusand 321. 

54 Th&wta/nd 321. 

654 Thousand 321. 

7 Millicmt 654 Thous. 321. 

87 Jdilliont 654 Thorn. 321. 

987 J^illunu 654 Thorn. 321. 
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By the foregoing table, it appears that any figure in the 
units' place, represents only its simple value, or so many 
ones ; but, by being placed in the tens' place, represents 
ten times as much as though it stood in the units' place ; 
by being placed in the hundreds' place, a hundred times as 
much as it would if placed in the units' place, and ten 
limes as much as it would if placed in the tens' place ; 
and so on. 

Though it is seldom necessary to make use of more 
than nine places, as in the table, yet it may be extended to 
a greater number, by making places for thousands of mil- 
lions, tens of thousands of millions, hundreds of thousands 
of millions, &.c. 

To know the value expressed by any given number of 
figures. 

Rule. 

1. Read the figures from right to left: units, tens, 
hundreds, thousands, &c. as in the Numeration table. 

2. To the value of each figure when it stands single, add 
the name of its place, and read the figures from the left to 
the right. Example : 321 , three hun&ed and twenty-one. 

Questions, 

What is Arithmetic ? 

By what means are operations in Arithmetic performed f 

What does Numeration teach ? 

When numbers are expressjed by more than one figure, 
how is the value of each figure determined ? 

Recite the Numeration table. 

Is it usually necessary to make use of more than nine 
places to express numbers ? When necessary, how is the 
number of places increased ? 

Repeat the Rule to know the value expressed by any 
number of figures. 

To write down a proposed number. 

Rule. 
Begin at the riffht hand, and proceed towards the left, 
writing units in Uie units' place, tens in the tens' place, 
hundreds in the hundreds' place, and so on. 
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Write down in fibres sixty^five. 

Write down ninety-six. 

Write down three hundred and fifty-one. 

Write down three hundred and ninety-six. 

Write down one thousand two hundred and fifty*8ix. 

Write down five thousand nine hundred and sixty-seven. 

Write down twelve thousand seven hundred and eighty- 
four. 

Write down twenty-five thousand eight hundred and 
seventy-six. 

Write down seventy-six thousand five hundred and 
ninety-seven. 

Write down one hundred and fifty-two thousand two 
hundred and sixty-five. 

Write down two hundred and ninety-one thousand 
seven hundred and fifty-one. 

Write down four hundred and eighty-nine thousand 
two liundred and ninety-six. 

Write down nine hundred and fifty-six thousand two 
hundred and seventy-five. 

Write down one million eight hundred and fifty-six 
thousand seven hundred and eighty-six. 

Write down twelve million four' hundred and ninety- 
three thousand two hundred and twenty-one. 



There are two primary rules by which all operations in 
Arithmetic are performed: namely, Addition and Sub- 
traction. 

ADDITION. 

The use of Addition is to ascertain the amount of two 
or more numbers when put togetlier. 

Rule, 

1. Set down any one of the numbers, and place under 
it all the rest, in such a manner, that units mav stand under 
onits, tens under tens, hundreds under hundreds, and so 

ion ; and draw a line under the last. 
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ADDITION. 



' 2. Begin at the right hand, or units' colnran^ and add 
together all the figures contained in that column. 

3. Consider all the figures contained in the amount of 
the column, and set down under it all above an even num-' 
bar of tens, and carry one for every ten to the next col- 
umn, proceeding in the same manner until all the columns 
have been added up, setting down the whole amount of 
the last column. 

, Proof. — Perform the addition 'downwards ; and if the 
amount is the same as when added upwards, the work is 
right. 

Questiona. 

How many primary rmes are there in Arithmetic, and 
what are they called ? 

For what is Addition used? 

How do you set down numbers which yon intend to add 
together? 

Do you com^nence at the right or lefl-hand column of 
numbers which you wish to add together? 

When you have found the amount of all the figures 
contained in a column, how do you proceed? 

How do you prove Addition ? 

Addition Table. 
To use the table, look in the outside left-hand column for one of 
the nuihbers to be added, and in the top column for the other num- 
ber ; then in the square opposite the one, and under the other, their 
flum will be fbund. 
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JVble.-»If the pupil is required to commit the ibregoing 
table to memory, Ms progress will be thereby very much 
facilitated^ 

Examples. 



(1)1 




Units. 

£ 


i'M 


(6)?l 


(6)fi 


,1 
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8 


1 2 


8 5 


5 4 


3 


2 


4 


4 5 


3 4 


7 9 
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1 , 
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7 8 


9 7 


6 8 
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2 1 


5 6 


7 9 
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S 6 


4 7 


7 6 
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. 6 


2 


7 8 


3 2 


8 4 



13 



21 



28 



2 9 



3 5 1 



4 4 
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(8) 
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4 8 
1 2 
6 1 
3 

5 6 



1 7 4 

3 8 9 2 6 1 

7 8 9 7 9 4 

8 4 9 7 9 8 

4 8 7 6 9 7 

9 9 9 9 9 6 
4 8 2 19 



2 
3 

1 
1 
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9 
4 
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4 
8 
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14 6 




8 
7 
7 



6 9 

7 8 
3 2 



18 9 7 
6 9 8 9 



(12) 
2 1 3 
8 2 9 
8 2 9 
4 8 9 
1 2 3 



6 
7 

7 

7 
4 



7 9 2 



7 8 4 

6 9 8 

6 9 4 

6 9 5 

6 9 7 

3 2 
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8 7 6 9 9 

2 13 6 7 

8 2 9 

9 7 6 9 

6 9 8 



4 
8 
3 
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(19) 

3 7 

4 9 
4 5 



6 9 6 9 4 

7 6 8 2 
6 9 7 6 1 

8 2 13 2 4 3 

4 8 7 6 9 6 2 

4 8 7 6 9 2 
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5 
7 
3 
1 
1 
7 
16 2 8 



6 
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4 
4 
2 
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8 2 

2 6 
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1 2 

2 1 
5 1 
2 
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4 
3 
7 
7 



9 
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2 
6 
2 
8 
6 



(16) 



1 

5 6 

8 2 9 

3 4 6 

1 4 

4 



4 
7 
7 
7 
5 
2 
1 



17. Add 14, 16, 23, 29, 80, 31, and 100 toffether, and 
tell the amount. " Atu. 293. 

18. What is the amount of 36, 97, 125, 384, 1176 ? 

Ans, 1818. 

19. What is the amount of 3797, 95, 2, 75, 876, and 
9750? 4 wJn*. 14595. ' 

20. What is the amount of 205, 20, 840, 970, 367, and] 
1001 ? ' ' Ans. 3403. 

21 . What is the amount of three hundred and sixty-five,, 
eight hundred and seven, five hundred and sixty, twenty- 
live, thirty-seven, and one hundred and one ? Ans, 1895. 

22. What is the amount of three hundred, seventy-five, 
[two, forty-seven, thirty-three, nine thousand seven hun- 
dred and eiffhty-four, twenty thousand one hundred and 
fifly, seven hundred and sixty-five t;hou8and and ninety- 
one, and one million seventy-five thousand and forty- 
seven? Ans, 1870529. 

23. Add seventy-five millions nine hundred and sixty 
thousand eight hundred, two hundred and twen^-five thou- 
sand, and one hundred and forty, together. Ans* 76185940. 

Practical Exercises, 

24. In one pocket, I have thirty-five marbles, and in 
anotliet 21 ; how many have I in aJl? Ans, 56. 

25. John and Charles went^o collect nuts ; and when 
they had collectedoi quantity, they sat down to count them ; 
when John found he had collected 275, and Charles 1 96 : 
how many nuts did both of them gather ? Ans, 471. 

26. Having a mind to buy a suit of new clothes,! went 
to the tailor's, to see how much money would be neces-. 
sary for that purpose ; whon I found he would charge for 
a coat 30 dollars, for a pair of pantaloons 12 dollars, and 
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for a waistcoat 5 dollars: what will the suit cost at that 
rate? ^ Ans.Aldols, 

27. A merchant sent out his clerk to collect money ; 
he collected 50 dollars from one person, from a second 26, 
from a third 125, and from a fourth 216 : how many dol- 
lars did he collect in all ^ Ana, 416. 

28. A man set out on a journey^ and travelled the fii^t 
day 37 miles, the second day 33 miles, the third day 40 

imues, the fourth day 35 miles: how many miles was he, 
{at the end of the fourth day, from the place from which he 
started? .^n«. 145. 

29. A. has a flock of sheep containing thirty-four, B. 
has a flock containing forty-seven, and C. has a flock 
containing fifty-four : now many sheep are in all three of 
the flocks? w^fu. 135. 

30. A butcher bought of one man 25 head of cattle, 
of another 15, of another 40, and of another 9 : how many 
did he buy in all ? Ana, 89. 

31. A farmer has four fields ; the first contains 8 acres, 
the second 15 acres, the third 19 acres, and the fourth 12 
acres : how many acres are there in all the four ? Ans, 54. 

32. A flour-merchant bought from one man 400 barrels 
of flour, for which he gave 2000 dollars ; firom another man 
550 barrels, fpr which he gave 2750 dollars; how many 
barrels of flour did he buy, and how many dollars did he 
give for the whole? Ans, 950 barrels. 4750 dollars. 



MULTIPLICATION. 

Multiplication is a short method of performing Ad- 
dition, when the same quantity is required to be added 
a given number of times. 

There are three parts in Multiplication : viz. 

The sum to be multiplied is called the MiUtiplieetnd. 

The sum by which you multiply is called the Muliiplier, 

The result of the operation is called the Product. 

The Multiplicand and Multiplier are likewise called 
both together Vactori^ or that by which the operation is| 
performed. . 
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Cktie 1. 
When the multiplier does not ezceecl 12. 

Rule, 

1. Set down the multiplicand, or number to be'multi- 
:)lied, and, under the units' place of the multiplicand, the 
multiplier, or number by which you multiplv. 

2. Midtiply each figure of the miiltiplicand in saccession 
by the multiplier ; set down the amount, and carry in the 
same manner as in addition. 

Pfxxf, — Multiply the multiplier by the multiplicand. 

JfoU. — ^Multiplication and addition may likewise be. proved by 
casting out the nines : but as the work ^nll sometimes prove by 
that method, when in reality wrong, the rule is omitted. 

Before proceeding further, it is indispensable that the 
learner should commit the following table to memory. 

MuUipUcaiion Table* 



Twice 

1 make 2 
2 



3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



3 
1 

3 

4 



8 
10 
12 
14 
16 
18 
2010 
2211 
94^12 



times 

make 3 
6 
9 
12 
15 
IB 
21 
24 
27 



33 



4 times 
1 make 4 



2 

3 

4 
5 

7 
8 
9 



30)10 



11 



3612 



8 
12 

16 
20 
24 
28 
a2 
36 
40 
44 
48 



5 times 
1 make 5 



2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



6 
1 



10 2 



15 
20 
25 
30 
35 
40 
45 



3 

4 
5 
6 

7 
• 
9 



50110 
5511 
6012 



times ! 

make 0! 

12{ 

is! 

24^ 

30i 

36 

42 

48 

541 

60 

66 

72 



7 
1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



tmies 

make 7 
14 
21 
28 
35 
42 
49 
56 
63 
70 
77 
84 



•8 times, 
1 make 




8 
16 
24 
32 
40 
48 
56 
64 
72 
80il0 

saiii 

96112 



9 times 
1 make 
2 
S 

4 
5 
6 
7 
8 
9 



9 
18 
27 

36 
45 

63 
72 
81 



SS 



108 



10 
1 
2 

3 

4 
5 
6 
7 
8 
9 



9010 
9911 



tmies 
make 10 
20 
90 
40 
50 
60 
70 
80 
90 
100 



12 

S 



itolii 

120] 12 



11 times 

1 make 

2 

8 

4 

5 

6 

7 

8 

9 
10 




|12 times 
1 make 
2 



Mill 

133112 



12 

24 

36 

48 

60 

72 

84 

96 

108 

120 

i32 

144 



59 
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JV*ofe.-^The maltiplication table has not been nsuaUy extended 
further than twelve ; but may be extended to any number, at plea- 
sure ; and if committed to memory to 50 or 100, will well repay 
the trouble of learning it. 

Questions, 

What is Multiplication ? 

How many parts are there in Multiplicatipn ? Name 
them. 

By .what name are the multiplicand and multiplier to- 
gether called ? 

Repeat the rule for performing Multiplication, when 
the multiplier does not exceed 12. 

How do you prove multiplication? 

Repeat the nsultiplication table. 



Examples. 
Multiplicand. 
(1) 13212 (2) 321434 (3) 32012341 
.2 2 2 



(4) 421032413 

2 



. 26424 



642868 



64024682 



(5) 4678219046 

2 

9356438092 



(6) 8270198049 
2 

16540396098 



.842064826 

(7) 7482976857 
2 



14965953714 



(8) 3948769768 (9) 87051298 (10) 976201698769 
3 4 - 5 



(11) 456978426976 (12) 8079698769 (13) 97698429769 
.6 7 



8 






04) 

28769842369 - 
9 



(15) 

769829769478 
10 



(16) 
6697698976845 

n 



K 



Ts 



mimi 



m 



18 



wat 



(17) 

7029876958 
If 



20. Multiply 

21. — 

22. — 

23. — 
'24. — 

25. — 

26. ^ 

27. — 

28. — 

29. — 
30 <-. 



XVLTIPUCATION. 

(18) 

84976876989 
12 



(19) . - 
9021 6814096'? 1 
12 



4218 

7321 

87692 

95698 

10691 

31078 

109019 

900078 

826870 

278976 

12569769 



by 2 Am.* 

by S — 

by 4 — 

by 6 — 

by 6 --. 

by 7 — 

by 8 — 

by 9 — 

by 10 

by 11 — 

by 12 — 



8436 

21963 

350768 

478490 

64146 

217546 

872152 

8100702 

8268700 

3068736 

150837228 



Com 2. 

When the multiplier exceeds 12, and consists of two 
or more fgures. 

Rule, . 

1. Set down the multiplicand, and under it the multi- 
plier, in such a manner, that units tnay stand under units, 
tens under tens, hundreds under hundreds, and so on. 

2. Then proceed to multiply all the fibres of the mul- 
tiplicand by the units figure of the multiplier, setting 
down the product as before. 

3. Afler having multiplied by the units figure of the mul- 
tiplier, then take the tens, hundreds, &c. proceeding in 
the same way with eiFery'figure, observing when you mul- 
tiply by the tens figure of the multiplier, to s€t down the 
first fi^re of the product under the tens figure of the 
m iltipher, and when by the hundreds, the first figure must 
be set under the hundreds of the multiplier, &c. 

4. Add together the several products exactly in tlje 
places in which they sta^d, and you will ht\ve the last or 
final product. 

^estioM. 
When the multiplier exceeds 12, and comnsts of two or 
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more figures, when jrou have eet down the multifkcand, 
hovV^ do you set down the multiplier? 

How do you then proceed ? 

Afler you have multiplied by aU the figures of the mul- 
tiplier, and set down the products in their proper, places, 
what is to be done to obtain the last or final product? 



Examples* 

(31) 375 multiplicand. (32) 487 
5 multiplier. 25 



1875 
375 



5625 product. 



(34) 39786948 
197 



2435 
974 

12175 



(33) 97»^ 
37 

489( 
B84(> 
2934 



35) 4978829 
408 



(36) 



36675( 

8735691 
570t 



(37) 84016978 
' 3761 



(38) 49569876 
4817 



(39) 963784' 
9071 



40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 



Multiply 



9786 by 13 

8475 by 29 

11271 by 35 

19004 by 305 

76976 by 489 

84769 by 976 

1978987 by 4809 

9807094 by 5047 



Am, 



127211 

24577; 

39448; 

679622( 

3764126. 

8273454 

951694848: 

4949640341 



GMe3. , 

When there are ciphers at the right of either the mul 
tipficand or multiplier 

Rule, 

1 Multiply tts in the preceding case, only omitting th 
cipuers. 
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2. Then add together the several products, and place 
to the right of the amount as many ciphers as there are 
to the right of both the factors. 

Repeat the rule ibr performing operations in multipli- 
cation when there are ciphers to the right of one or both 

factors* 

Mx€Bm,ple9. 

Multil^y 3700 by 200 

— 4870 by 2500 

— 408700 by 906000 
^ 876956 by 990000 



48. 
49. 
50. 
51. 



Ans. 740000 

— 12175000 

— 370282200000 

— 868186440000 



C<ue 4. 



When the multiplier is exactly equal to the product of 
any two figures in the multiplication table> t}«e operation 
may be performed by the following 

Ride. 

Multiply first by one of those fibres, and that product 
byiChe other; the last product will be the answer^ 

Repeat the rule for performing the operation in mul- 
tiplication, when the multiplier is the exact product of 
two numbers in the multiplication table* 

Examples. 

(52) Multiply 476 by 25. 

5 

2380 
5 

jfliw. 11900 

53. Multiply 8976 by 48 Ant. 430848 

54. — 7696 by 81 — 623376 



5 times 6 are 25. 



BSBRK 



Am. 



• 
6314256 
2244672 
10719324 
6868224 
4238472 
1^26700 



8VBTBACTI0N. 

55. Multiply 87698 by 72 

56. — 20784 by 108 

57. — . 81207 by 132 

58. -T 47696 by 144 

59. — 76687 by 56 

60. — 34075 by 36 

Practical Exerdsei. 

61. A roan has 5 bags of mosey, and each bag eon- 
tains 25 dollars: how many dollars has tie in all? Ans. 125. 

62. Charles has 15 marbles, and John 4 times as many : 
how many has John ? Ana, (iO. 

63. A gentleman owns 7 houses, from each of which 
he receives yearly 250 dollars for rent : how much a year 
does he receive from the seven? Ant. 1750. 

64. A labourer hired himself to a farmer for 4 years, at 
150 dollars a year : how many dollars did the labourer re- 
ceive tor his four years' labour? Ans, 600. 

65. A gpntleman is desirous to purchase 25 shares of 
bank stock, at 100 dollars per share: how much money 
must de pay for the 25 shares ? Ans, '^f'OO. 

66. A masOn having built a house, found that he had 
used t8175 bricks in building it .* supposing he is desirous 
to build 14 houses of the same size, how many bricks will 
be necessary ? Am, 254,450. 



i 



SUBTRACTION. 

Subtraction is used to ascertain the difference between 
two given numbers. 

The larger number is called the minuend, the less the 
subtrahaid, and their difference the remainder. 

Rule, 

1. Set down the larger number first, and under it, (with 
units under units, tens under tens, Slc] the less number. 

2. Then begin at the right band or units' place, and 
iikethe lower figure from that which stands immediateiy 

mmmmmmmmmmmmmmmmmmmmmmmim^mmmmmmmttmmmmmmmm^ 
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above, if the upper ii^re be more tnan the low^, and set 
down the remainder. 

3. ^But if the upper figure he less than the lower, add 
ten to the upper figure, take the lower figure from the 
amount, set down the remainder, and carry one to the 
next lower figure. 

Proof* — Add the less numher and the remainder to- 
gether, and the amount will be equal to the greater 
number. 

For what purpose is Subtraction used ? 

What names ar^ used to distinguish the larger mim- 
ber, smaller number, and the difference betw^n the two 
numbers? 

Repeat the rule for performing operations in subtrac- 
tion ? 
\ How is subtraction proved? 

Subtraction Table. 

To make use of this table, find the less number in the 
left- hand perpendicular column, and opposite to it, in the 
horizontal column, the number from which you wish to 
take it ; the figure immediately above, in the top line, will 
show their difference : as, 3 from 7, and 4 remains. 






1 


|1|2|3|4|5|6|7|8|9 


^ 






l|S|3|.4 5|6|7|8|9|10 




' 


2 1 3 1 4 5 


6 7 1 8 1 9 10 1 11 






3 1 4| 5 6 


7 8 1 9 1 10 11 1 12 






4 1 5 1 6 1 7 1 8 1 9 1 10 11 1 12 1 13 






5 [^6 1 7 1 8 1 9 1 10 1 11 12 1 13 


14 






6 1 7 1 8 1 9 1 10 [ 11 12 13 1 14 


15 






7 8 1 9 1 10 1 11 1 12 13 14 


15-1 16 






8 9 1 10 1 11 1 12 13 14 15 


16 1 17 






9 10 1 11 1 12 1 13 14 .15 16 1 17 1 18 


' 
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Examples, 

(1) 4S1352 minuend. (2) 8576S178 
210141 subtrahend. 3246153 



211211 remainder. 



5330825 



[4) 859768 
124978 



(5) 9076048 
7940689 



(7) 100000 
84321 



(8) 75381478 
39P40217 






10. Prom 

11. — 

12. — 

13. — 

14. — 
16. — 

16. — 

17. — 



196 take 
487 — 



875 

967 

1001 

9766 

87696 

455692 



96. 

302. 

351. 

487. 

1307. 

10091. 

300120. 



18. — 1000000 — ♦ 



1. 



(3) 37569482 
24978769 



12590713 

(6) 632147878 
. 139876966 



W 



102070845 
19768799 



4 



37. Remain. 159 



— 391 

— 573 

— 616 

— 514 
— . 8458 

— 77605 

— 155572 
— . 999999 



PracticcU Exercise. 

19. Henry has 25 marbles, and Charles 8 : how many 
more has Henry than Charles ? Ans, 17. 

20. William bought 75 nuts, and Edward 42: how 
many has WHIiam more than Edward? Am* 33. 

21. There are two piles of bricks; in the greater pile 
[there are 7896, and in the less 4389 : how many more are 

there m the greater pile than in the less? Ans. 3507. 

22. A merchant bought 4875 bushels of wheat, out of 
which he sold 2976 bushels : how many bushels has he 
left? Aru, 1899. 

23. I deposited in bank 1240 dollars ; I drew out at one 
time 375 dollars, at anotlier 567, at another 140: how 
many dollars still remain in bank ? Ans. 158. 
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24. A fanner had 5487 acre^ of land : he sold to A. 325 
to B. 750, and to C. 1000 acres : how many had he left ? 

Am. 3412. 

25. A grocer bought 25 hoffsheads of sugar, containing 
' )0 hundred weight; and sold 9 hogBheads, containing 1 * 

imndred weight how many hogsheads, and how many 
hundred weight, had he left ? ^ 

Am. 16 hogsheads, 175 hundred weight. 



DIVISION. 

DiTisioN is a short method of /performing a number of 
subtractions, when the numbers to be subtracted all ex- 
press the same quantity. 

There are four ter^s made use of to designate the dif- 
ferent parts of the operation of dividing : vi2. 

The numb^ to be divided is called the Dividend. 

The number by which it is^vided is called the DioUor. 

The number of times the divisor is contained in the 
dividend is called the Quotient. , 

If there is any left ainfer the operation is completed, it 
is called the Remainder, and is always of t)ie same de-j 
nomination with the dividend. 

When the divisor does not exceed 12, the operatuMi is 
performed by short division. 



SHORT DIVISION. 
Rule, 

1. Place 'the divisor to the left of the number you wkfa 
to divide. 

1. C<H]8ider how many times the number by which yon 
divide is contained in the first figure or figures of the 
number to be divided, and set down the result, noting 
whether there be aoy remainder. 

3. If ther» be no remainder, consider how often the divi 
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[fior is contamed in the next figure; but if ther^ be a rf - 
inainder, conceive it to be placed to the left of the next fig- 
ure« into which divide as before, and set down the result. 

Proof. — Multiply the quotient by the divisor, and add 
in the remainder, if any; the product will equal tiie 
dividend. 

QuMtiom* 

What is division ? 

Name the four terms made use of to designate the dif> 
ferent partg of an operation in division. 

By what name is the number to be divided called .^ 

By what name is the number by which another is 
divided called ? 

What is called the quotient? 

What is called the remainder 

How is division performed, when the divisor does not 
exceed 12.^ 

Where do you place the divisor } 

How do you proceed, after having placed the divisor 
to the left of the dividend } 

If there be a remainder, or if there be no remainder, 
how do you then proceed ? 

How is division proved.^ 

Division Table. 

To use the table — 

Look for the divisor, or number by which you t^ish tc^ 
divide, in the left-hand perpendicular, column. 

Then trace the horizontal column, in which the divisor 
stands, until you find the dividend, or number into which 
you wish to divide ; then trace that column to the top, 
and you will find the product, or number of times the 
divisor is contained in the dividend. 

If you cannot find the exact number into which you 
wish to divide in the table, look for the next less one, and 
the difference between them will be what is over. 
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1 


I 


2 1 3 4 


5 6 7 


8 


9 10 


11 12 




2 


4| 6 


8 


10 12 14 


fl6 


18 ,20 


22 24 


3 1 9 


12 


15 


18 21 


24 


27 30 


33 36 


4 16 


20 


24 28 


32 


36 


40 


44 


48 


5 


25 30 


35 


40 


45 


50 


55 


60 


6 


36 


42 |48 1 


54 


60 


66 


72 


7 


49 1 56 


63 70 


77 


■ 84 


"' 


8 


1 64 


72 80 


88 96 


1 


9 




81 1 90 


99 


108 


1 


10 




1 100 


110 


|120 




11 


» 


1 121 132' 




12 




144 




2)482 ^ 2)648 
241 324 

(7) 
2)56789768 

(10) 
5)849768769 

(13) 
8)80869687 


Exwanplea. 

' P). (4) 
3)963 4)484 

321 121 

(8) 
3)3729768769 

6)756976874 

(14) 
9)376948769 


* 

(5) (6) 
2)326 2)3847 

163 1923+1 
4)469769876 


1 


7)8': 

( 

)8d769762( 

• 


«) 

f 69421 3628 


I 


(15) 
1876956788 






12)4976 


8769 


4678 


2 




12 


^48769 





wa 



mviaioH. 



18. Divide 3976 by 



S 
3 

4 
6 
6 

7 
8 




,27 

lf88 
9923 

11969 
1753-f-2 
1616-h2 

13985+4 

100514-1 
1090024-3 

89769+7 
897907+ 1 
413987 



' 



19. 8769 by 

20. 47876 by 

21. 8767 by 

22. ■' 9698 by 

23. 97899 by 

, 24. -^ — 80409 by 

25. — 981021 by 

26. 897697 by 10 

27. 9876978 by 11 

28. - — 4967844 by 12 

PracHcal ExercUtB. 

29. Two boys have 12 apples, which they divi4e equally 
between them : how many have they each ' Aru. 6. 

30. If 350 doUats be divided equally &ioong 7 men, 
how much will be the share of each man ? Ana. 50. 

31. What is the quotient of 8736, divided by 8 and 
by 4 ? Ans. 273. 

32. There was a number of persons ooncerned in tne 
payment of 3966 dollars, and every person paid 3 doUaia : 
how many persona were there^ Am. 1322 



LONG DIVISION. 
Long division is used when the divisor exceeds 12. 

r 4 

JRiUe. 

1. Place the divisor to the left of the dividend, as in 
short division. 

2. Consider how often the divisor is contained tnthe 
least number of figures into which it can be divided, and 
set down the resSt to the right of the dividend. 

3.. Multiply the f^ure set at the right of the dividend 
by ^e divisor, and set the product under the figures in 
which you considered how often the divisor was con- 
tained. 
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28 DIVISION. 

4. Subtract the product from the line above it, and set 
iown what remains, which must always be lees than the 
i visor. 

5. Bring down the next figure to the right of the re- 
mainder^ and proceed as before, till all the figure9 of the 
dividend are brought down. 

When there are ciphei;8 at the right of both factors, 
the operation may be shortened, by cutting off an equal 
number of ciphers from each. 

When is long division used ? 

In what manner do you place the dividend and divjlsor, 
when working long division ? 

When you have considered how often the divisor is 
contained in the least number of figures into which it can 
be divided, where do you place the result ? 

When you have multiplied the figure placed at the 
{right of the dividend by the divisor, where do you set the 
product ? 

How do you then proceed? 

El9ample$, 

Divis. Divld. auotent.- Divte. Divid. QaotenL 



(33) 13)8769(674 
78 

96 
91 

59 
52 



7 remainder. 



(34) 27)984376(36458 
81 

174 

162 

123 
108 

157 

135 

226 
216 



10 remainder. I 
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Divide 


^ 


AttB* 


Eem. 


35. 


875 


67 


4 


36. 


476 


15 


81 


11 


37. 


958 


18 


fiS 


4 


38. 


1475 


28 


62 


19 


39. 


4277 


31 


137 


80 


40. 


25757 


37 


696 


5 


41. 


856976 


41 


6267 


29 


42. 


337979 


48 


7041 


11 


43. 


997816 


59 


16912 


8 


44. 


999987695 


98 


10203956 


7 


45. 


4^97680^4 


125 


37581448 


49 


46. 


387690204886 


396 


979015668 


358 


47. 


4876020048769 


876 


5566232932 


83^ 


48. 


8769826000409 


1478 


5933576454 


1390 


49. 


98769768720497 


87696 


1126274501 


•0801 


60. 


89764789760000 


976800000 


91898 


77696 
1399t)54 


51. 


478976821400000 


147698000000 


3242 



Practical Exercises. 

52. What is the quotient of 9847 divided by 45 ? 

Ans, 218, rem. 87. 

53. What is the quotient of 1259678 divided by 391 ? 

Ans. 3221, rem. 267. 

54. The prize-money to be divided among a crew of 
148 men, is 225476 dollars: what is the share of each 
man.^ Ans. 1523, rem. 72. 

55. If a field, containing 25 acres, produces 375 bushels 
of wheat, how much is that for one acre ? Ans. 15. 

66. What number must be multiplied by 75, to pro- 
duce 87735840 ? Ans. 1169811. 

57. If 99700 punds of bread be divided among 49850 
soldiers, what will be the share of each man ^ Ans. 2. 

When the divisor is the exact product of any two 
figures multipHed together, the op^kation may be per- 
formed by the followmg 

Rule. 

1. Divide by one of the figures, and then divide that 
product by the tether. 

2. If remainders occur, multiply the last remainder by 
the first divisor, and add in the nrst remainder. 
- - "" ■ 
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9. If no remainder occurs, when dividing by the last 
divisor, the first remainder, if any, is the true remainder. 

QuesHioru* 

When the 'divisor is more than 13, hut is the exact 
product of any two figures multiplied together, how will 
you proceed? 

If remainders occur, when dividing by both divisors, 
how will you oh^in the true remainder ? 

If no remaincRr ^occurs .when dividing by the last divi- 
sor, and one occurred when dividing by the first divisor, 
b t)iat the true remainder? 

Examples. , 

58. What is the product of 976 divided by 56? 
7 times 8 are 66. 7)976 

8)1 39-f- 3 Ut remainder. 

Ant. 17-f 3 2d remainder. 
7 

21 
3 1st remainder. 

^ 24 true remainder. 

69. What is the product of 2796 divided by 81 ? 
9 times 9 are 81. 9)2796 

9)310+6 1st remainder. 

Ans. 34+4 2d remainder. 
9 



36 
6 Ist remainder. 

42 true remainder. 
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60. What is the product of 875 divided by 25 f 
6 times 5 are 25. 5)875 



5)175 . 



61. Divide 9756 by 



35 JtUf 



62. 
63. 
64. 
65. 
66. 
67. 
68. 



8491 by 

44767 by 

92017 by 

65210 .by 

38751 by 

99876 by 108 

37967 by 144 



35 
81 
18 
56 
99 
48 



278 


rem. 26 


104 


67 


*487> 


1 


1643 


9 


667 


67 


807 


15 


924 


. 84 


263 


95 



Practical Exercises. 

69. Twenty-five sailors receive 3775 dollais for prize- 
money : how much is that for each man? Ans. 151. 

70. Ninety-six soldiers are to have 480 pounds of beef 
divided equally amongst them : what ia the share of each 
^dier f Ant. 5 pounds. 

71. One hundred and forty-four men have to pay equal 
shares of a debt which amounts to 14406 dollars : how 
much must each mtm advance to make up the sum? ' 

Ans. 100. 

72. Supposing 1800 apple-trees to be planted in 72 
rows, how many trees are there in each row? Ans, 25. 

73. The annual rent of a farm which containA32 acres 
is 396 dollars: how much is that per acre? W»«. 3 dols. 



EXAMPLES, 

introduced to exercise the Learner in the promiscuous use 
of Addition, Multiplication, Subtkaction, cmd 
Division. 

1. A farmer whe has 50 sheep^ bujrs from his neigh- 
bour 50 more; he then sells 25 to the butcher: wm 
many has he left? Am. 7 5> 
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TABLES OF WEIGHTS AKD MEASUHES. 



2. John had forty aftples ; he gave his brother 10, kept 
10 for himself, and divided the remainder equally between 
his two sisters : how many had they a-piece ? Aum. 10. 

3. A gentleman dying, left his estate, which amounted 
to 25000 dollars, to his sou and two daugrhters, as follows : 
to his son he gave 13000 dollars, and to nis two daughters 
the remainder, to be divided equally between them : how 
much a-piece nad the daughters P Am. 6000 dollars. 

4. A merchant bought 8200 barrels of flour ; he then 
sold 3756 barrels; he then bought 5000 barrels; alter 
which he sold 4879 barrels : liuw many barrels of ftour 
has he still on hand? An$, 4565. 

5. A man who sets out on a journey, intends to travel 
2450 miles : how far must he go every day, to perform the 
journey in 50 days? Ana. 49 miles. 

6. A grocer bought S4 bags of coffee, containing 3000 
pounds, and sells 15 bags, containing 1736 pounds: how 
many bags, and how many pounds, has he remaining? 

Arts. 9 bags, 1264 pounds. 

7. ^Supposing a roan to receive in a year 29W doUars, 
how much a day is his income at that rate ; and sup- 
posing that his expenses for the whole year amount to 
1769 dollars, how much will he save in a year? 

Ans. His income will be 8 dollars a day, and 
he will save 1151 dollars a year. 



TABLES 

OP MONBY, WEIGHTS, AND^ MEASURES. 

FEDHtRAL MONEY. 

The denominations (tre^ 
10 mills (marked m.) make 1 cent, el*. 
10 cents — 1 dime, d. 

10 dimes (or lOOctt ) -^ 1 dollar, D. or $ 

10 dollars — 1 eagle 



E. 



r 
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ENGLISH MONEY 
7!lie cfenofMtfiahofw are) 


\ 






4 


fiirtliings (marked ^.) make 1 peuiy, 


d. 




- 


12 


pence 


— 1 shilling, 


s. 






20 


shilliogs 


— 1 pound) 


£. 








The Fartfungi are nrUUn thu^ 




' 






) one farthing. 




- 








1 two farthings, 


or a halipemiy* 








t 


1 three farthings 


. 










PENCE AND SHTTJJNG TABLE; 






. k 




8. r d. 


• 


£ 


$. 


20i 


pence make -18 


20 shillings make 


I 





30 




• 2 6 


30 






1 


10 


40 




- 3 4 


40 






2 





50 




* .- 4 2 


50 < 






£ 


10 


«0 


t 


-50 


60 






3 





70 




• 5 10 


70 . 






3 


10 


80 




- 6 8 


80 




* » fl* 


4 





90 




. 7 6^ 


90 






4 


10 


too 




- 8 4 


100 




\ 


6 





110 




- -9 2 


no ' 






5 


10 


120 




• to 


120 




1 «* 


• 





240 


m 


• 20 

4 


130 - 

• 


*« 


t 


« 


10 



■^p 
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A TABLE OF OTHRR 

Will >titir nlui Li IWB.J N™r. 
Pound Sterling, -' .- 4444 
Pound of Irelana, , .4100 
Pagoda of India, - - 1 »4 U 
TjeofChini, - ■ 148 
MilVr« of Portugal, - 124 
Ruble or Rua«a, - ■ OfiCO 


KOIU.:iGN (WINS. 4o. 

llnpee of Bengal. . 35 ^ 
The Guilder of the Uni-). ,„. 
Ipd fielhrrlands, .i"^^*) 
Mark Banco of Hwnbnrg. 33 ■■ 
y,iiireTourhiisofFranee,»IIi5 
B«il Plalo of Spain, - 10 
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TABXTfiS OF WEIGHTS AND MEASURES. 35 

AVOIRDUPOIS WEIGHT. 

The denominatiotu arcy 

16 drains, (marked dr.) make 1 ounce, • ox, 

16 ouncees - - .- 1 pound, - /6. 

28 pounds, - "- - 1 quarter, - gr. 

4 quarters, - . - 1 hundred weight, Cic^ 

20 hundred weight, - - i ton, - - T, 

TROY WEIGHT. 

The denominations are^* 

84 grains {gr,) mak© 1 pennyweight, dtd. 
20 pennyweights - 1 ounce', -. oz, 
12 ounces - - 1 pound, - lb, 

APOTHECARIES' WTIGHT. 
The denominations are^ 

20 grains {gr,) make 1 scruple B 

3 scruples - . l dram 3 

B drams - - 1 ounce g 

12 ounces *-^ - 1 pound ft 

LONG MEASURE. 
7%€ denominations are^ 

3 bi£rley-conis (&« c) di&ke 1 inch, ... in. 

12 inches - - - 1 foot, - - yt. 

3 feet --•_.! yard, - - yd, 
5^ yards - - - 1 rod, pole, or perch, P. 

40 poles, or 220yd8, - - i furlong, - fur, 

8 furlongs, or llOOyds, - 1 mile, - , - JW. 

3 miles . - - - i league, - - £. 

360 degrees, the circumference of the earth. 

JVbie. — A fkthom is six feet, aad is usiMi cnly to measure tU^ 
depth of water. 
A hand is four inches, and used te measnrn the height of horses! 



ass 
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TABLiaS OF WBieHTA AND JKKASUBJBS* 






LAND OR SQUARE MEASURE. 

The denominations are, 
1 44 square inches (marked m.) make 1 square foot ft* 
9 square feet • • - 1 square yard, yd. 



30| yards 
40 perches 
4 roods 
640 acres 



• • 1 pole or perch. P. 

• • • ■ 1 rood) • - H. 

- • - 1 acre, - - •4. 

- • 1 square mile, J(f • 

- CLOTH MEASURE. 
Hhe denondnaUona are, 

2} inches (m.) make 1 uail, . . « . no. 

4 nails - - 1 quarter oif a yard, - » qr, 

3\ qrs. or 10 nails 1 ell Hamburgh, - - E,H. 

. 1 ell Flemish, - - - IS. Fl. 

• 1 yard, . - - • yd. 

• 1 ell English or French, E. £., E. F. 



quarters - 
quarters - 
quarters - 



LlQUm MEASURE. 
The denommationi arCf 
4 ^Us {gi*) make 1 pint, 



2 pints 

4 quarts 
31^ gallons 

42 gallons 

63 gallons 

84 gallons 

2 hogsheads. 



1 quart, 
t gallon, ^ 
1 harrel, • 
1 tierce, « 
1 hogshead, 
1 puncheon, 
1 pipe or butt, 



^« 

gal. 

bar, 

tier. 

hhd. 

pun, 

p. or 6. 



2 pipes or 2S2gals, 1 tun, 

DRY MEASURE. 
Uie denominations are, 
2 pints (p<.) make ' 1 quart, qt 
B quarts • • ' 1 peck, pe, 
4 pecks - - 1 bushel, Jnu 

MOTIOr?, OR CIRCLE MEASURE. 
The denominaHions arty 
GO seconds ('') make 1 minute, 
60 minutes • - 1 degree, 
30 degrees • - 1 sign, 
ig fdgns > » 1 revolution or circleT 






«§•• 



immm^fmmm 



60 minutes 

24 houre - - - . 

7 days 

4 weeks - - •^ - 

13 lunaf months, 1 4ay, and 6 hbofs, 
or 365 days and 6 houi^ 



I'lilBtJBI'IIIJ'l! i.FiM'V'.,l,','l " ,' , " r 
COtfPOUND ASOIISUigf 
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TIMS. 

TDbe (fenomiiia^^oiif are, 
66 seconds ^marked sec,) - make 1 ainute, ndn. 



I 



I hoxtTy hr* 

1 day, rf. 

1 week, fo. ' 

1 iiio^, mo. 

I year, F. 



7^ year if aUo difdied i»io 12 calenda/r monihty a$ 

follows: 

The fourth, elev^tky ninth, and^utth, 
Have thirty days to each a&t'd, 
And ev'17 other thirty-one, 
Except the second month alone. 
Which has but tweifty-eight in fine, 
•itil leap-year gives it twenty-nine. 



COMPOUND ADDITION. 

Compound Addition is used when the niuabers toibe 
added are of different denominations. 

Rule. 

1. Set the numbers of the same denomination under 
eadi other, leaving a space betwei^n each of the denom- 
inations. 

^ 2. Begin at the rigrht-hand colunin, and add 9^ m sunple 
addition. 

3. IHvye the amount by as'mai^ of that denomination 
as will make one of the next greater. 

4. If there be any remainder, set it down under t3ie col- 
umn ad^d op^; if there be no remainder, set down a 

cipher* 

5. €arry tJie quotient produced ^ dividing to the next 

higher denomination, and proceed iniike manner until afi 
th^ 4eiiojBiinat}ons have b^ edded /upi 
Proqf»T^AB m Simple Addition. 



I«A 



£e 
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eOHFOUKB ADDITIOlff. 



Qiieflionf. 

What ia the use of Compound Addition ? 

What is to be observed in placing the denominations^ 
in Compound Addition ? 

How do yon proceed after placing the denominations 
utider each other? 

By what do you divide the amount ? 

If, after dividing, there is any remainder, what do you; 
do with it; i^d how do you proceed, if there be no re- 
mainder ? 

What is to be done with the cumber produced by 
dividing ? 

How is Compound Addition proved ? 

FEDERAL MONEY. 
Examples. 

(1) 6 07 8 (2) 46 75 5 (3) 

3 09 7 79 37 8 

7 OQ 3 - 43 50 

9 03 2 97 37 6 



^7 683 
95 37J 
43 25 



79 56} 



25 27 



(4) 




$ cts, 

(S) 54 75 

37 374 

93 18| 

149 874 

^503 68| 

979 12| 

2194 18| 



$ ett, 
(6) 29 25 
34 374 
188 68| 
265 \2l 
1783 18 



8579 56f 
6 87^ 




^ 68;c<f . ; Ub. of nutmeg for SIMs. ; 7 A. of candles for 
Sl^U, ; ana Igat. of wme for Jl 93|c(«. . what must I 
pay for them ' Ans. $\S 25cta. 




COMFOUND APDITIONk 
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d. 1 have bought 4yds. of lace for fS; a veil for 

8^8 50ct«. ; 8ydi. of silk for $S Sl^tt, ; 12ydM. of ribbon 
or $1 18|kc.; \9yd8. of linen for ^14 50d«.; 2 pair of 
gloves for Sl^ch. ; 3 pair of stockings for fs 37l«^. ; 
9yd», of lawn for ^7 87Jc<*. ; and 6y3*. of cambric for 
^20 : what wUl the bill amount to ? Ans. ||82 18jdy. 

9. My cook has bought in market a turkey tor jll SllcU.; 
a pair of ducks for ^1 6B|ce«. ; a quarter of lamb for 
43|c<«. ; a quarter of veal for ^t 37|c<<. ; a piece of beef 
for 93Jcfi. ; a peck of peas for 56^^. ; a quart of straw- 
benies for 37|cto. ; a bundle of asparagus for 3\^cU.; 
and a peck of ap]des for 12^U, : what $um must I give to 
pay for the articles ? Am, 7 6^et9, 

• STERLING UOmt. 



0) 



(4) 







Examples, 


, 


£ 


». d. 




£ s. 


d. 


£ f . d. 


2 


3 4 


(2) 


7 9 


H 


(3) 4 6 4 


7 


1 2 




13 7 


H 


47 19, 7 


9 


7 3 




4 5 


2 


159 5 3 


5 


2 2i 


■ 

d. 


10 18 


lOj 


78 6 llf 


$3 


13 11^ 






* 




£ s. 




- 




) 


565 3 


7 




(5) 


142 16 7 




382 13 


6-' 




'.. 


^489 3 4 




593 9 


2 




<f 


726 1^ 9 




856 17 


S 




^ 


573 4 8 


« 


S59 9 


8 


« 




628 12 6 



6. Add £763 Is. 4d.;£39 4s dd. ; £162 17*. Zd. ; £459 
15#.; £473 12«. Sd. together. Ans. £1698 16«. Ud. 

7. Add the following sums: viz. £69 18^. Id.; £175 
2f. 6d.; £1582 19#. 4d.; £175 13«. 9d.; £143 13«. BtT. ; 
and £212 Os. Id. Ans. £2859 8f. bd. 



mm 
4D 
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COXFOVHD ADDITION. 



8. Add £1T76 12j. 84. ; J6412 18«. 5<l. ; £309 1«. SiT. ; 
j&ld9 16t. lOrf; ; £573 19r. 9d. ; £t987 14#. 8<£. ; £4833 
ISb 114. together. Am. £10414 1«. lOcl. 

9, Add £985 4c 9(1. ; £186 t3». 4d. ; £1569 IBs. 4d. ; 
£183 0#. Zd. ; 17f. 4</., and 7d. together. 

wfnt. £2935 15<. ikL 

AVOIRDUPOIS WEIGHt. 

T. cuit, qr. lb* 

(1) 15 3 2 15 

4 8 3 9 

82 19 1 10 

163 8 3 17 

34 15 2 24 



300 16 1 ^9 



T,cwt. 


qr'. 25. oz, dr. 


(2) 7 It 


t 16 4 13 


15 7 


3 B 16 7 


138 19 


1 12 8 13 


42 8 


3 19 12 4 


357 6 


2 8 3 3 



3. Add 127*. \Sciot. Iqr. 19*. 15o«.; lUTl lOewe. 2qr. 
nnh. Aoz. 13clri ; 72r. 4ct<rf. 25r. 24». 14o«. 3rfr. ; 1767. 
15ctrlt 3^V. 4/6. 15or. llrff. 

Ans. 376T. 7ciD<. Zqr. 6/6. lo«. lldr. 

4. Add I39r. l^cwL 3^r. 18/6. 13o«. lO^lr.; 1754r. 
lOewt. 2^. 11/6. 2osz. 14</r.; 277*. Zewi. 14/6. Hoar.; 
13CI0/. ISOz. ' Ant 1822r. 6011/. 2^. 17/5. 8oz. 8ir. 



(«) 



I 



TROY WEIGHT. 

/6. <».<li»^^. 

185 2 19 20 

56 9 15 6 

14ff2 11 2 17 

385 8 6 

10 8 7 12 



lb, oz.dwt 
(1) 47 10 12 
38 » 6 
lis 11 4 
7 2 16 
13 .9 11 

124 6 9 



3. Add 16/6. 4oz. IZdfot. 6gT.; lOi. 0Mr. lldM. 16^.; 
163/6. log. Ifdwi. \ngr. ; 17/5. 13<M. 

Am. 204/6. IO02. 15 AH. 22$rr. 



sac 




52Se 



■"T" 



■MP 



COBIPOUND ADDITION. 
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4. Add \12ib, Uof. \9dvt 22gr,; 12/6. 4or. ISdtc^ 
l%r.; 18Z6. 60*. lld«r«. 20^r.; 119/6. lloz. IMiot. Ugr. 
idwL V3gr,; lOoz. 20gr. Ans. 324/6. Soz. ZdviL 9gr. 



[^) 6 3 

19 9 

182 7 

67 6 

40 5 



APOTHECARIES' WEIGHT. 

ft33B lb i Z B gr. 

1 2 (2) 84 7 6 12 

6 1 • • 132 5 2 

3 2 16' 2 2 2 8 

I 1427 ,6. 7 19 

14 a 6 1 9 



306 7 3 2 



3. Add 18!b 05 13 09 12;g-r.;*176fe lOg 63.09 
lOgr.i 472fe ^313 29 %r. ; 11 5 73 29.. 

Awt. 667fe.'l 37329 5|r. 

4. Add the follown\g sums: Viz. 184fe'3g 13 09; 
12fe 13 03 2*9 17§-r,; 17fe 2$ 43 ^B .tBgr,; IO3 

|23 19 19^. •47w.212fc 53 13 19 115^ 



LOx\'Q MEASURE. 

£r. df. /ur. p. . : 

(4) 6 2 4 17 (2) 

1^ 3 10- • 

5 24 ♦ 

3 12*^ 

6 34 

3 12 



16 

72 

526 

834 

38 




2 




1493 2 2 2^ 



yd.fl. tn. 
3 ^ 11 

1 1 .9 

2 0, 8 

3 ^1^10 
2 4* 
6 a . 7 . 

I ■ > II 



3. Add 172Z,.' 2Jtf* 3^«r. f9P. 2^. %ft, 4i«.; 14F. 
lyrf. 3m.; iJIf. ^fur, 29P. lO^n. ; 4/wr.; 2/«r. lOtn.; 
3yd. ^. 3m. Ans. 1731.. iJtf. 4/«r. ^P. 2\yd. 6in. 

4. Add 4621:,. IJIf. Ifur. 29P..lyd. l/l. lOin.; HP. 
\ft. lOm.; 4L. IJIf. ^^. 28-^ 1yd. 9ft, 9m*; 13P. 

An», 461L. OM. ^fur. IP. 4yd. Q^. 6tn. 




<m Hi- !■■- «7|rir 



•HWi 
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yds. 

(1) 75 

163 


qr.na. 
3 2 
1 3 


245 


2 


738 


3 1 


1785 


2 -S 



COUFQUKD 'ADDITION. 

Cham MEASURE. 

E,E. qr. no. 
(2) 72 3 2 
, 636 2 1 . 

847 1 3 
«]453 2 , 
41 2 



E.Fl,qr,n{L 

(3) 19 2 3 

728 -1 2 

142 1 

JB16 

32 1 2 ; 



3009 11 

4. Add l^di* %qr, 3na. ; \Aydi^ ^qr, Ona.; ^Zydt, O^r. 
2na. ^ 3^. lna.j 142^(21f. S^r. 2iia« 

Ans, 'ilOyds, Oqr, One. 
J 5/ Add 143£:./?V, O^r. 3na.; 17£.Fr. Zqr, tna,\ 172 
^.Fr. l^r. Ina. ; iSSiJ./^V. l^r. 3na. ; 132J5.1JV. 3^. 2na. ; 
72E.Fr. \qr, Xna. wf «*.- 720JS,^. 1^. Ona. 



0) 







i:and measure. 








•/«. 


/I. 


p. 


« 


A.^ 


JR. 


p. 


39 


.2 


37 


(S) 


487 


2 


17 


62 


.1 


17 




25 


3 


28 


%8 


a 


38 




67 





32 


129 


3 


12 




45 


1 


16 


632 


1 


16 


• 


26 


d 


29 



832 2 2 • 

3. Add 22A 2JR. ; iO^A. 3ij. 27P. ; 47-i. 5P'. ; 39j3. ; 
t47w«. 2^. 39F ; 3R. 2ftP. . Ans. 858w3. 012. 19P. 

4. Add 132j3. 3i2. 25^. ; 654^. 17P. ; 462^, ZR, 25P. ; 
16.4. 4P.; 1665.4. 3JR. 3«^. w4iw. 293M. 312. 29 P. 



LIQUID -MEASURE. 
7 AAn?. gah h%d, f^..^, pL 

(t) 18 2 ' 54 (i) 385" 42 

63 1 39 
327 4 



46 1 19 
285 3 28 

741 1 18 



27 36 

139 17 

729 25 

163 47 



3 

2 


2 



1 



1 
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3. Add 19T. 2hhd. I9gai. ; AST. Iqt. Ipt. ; ZhM. Mgal 
mt.\ 2\gai, IjTi. 'Ant. 657. \hhd. SSgal. OqL Opt. 

4. Add 8627. Ihhd. Iqt.; ^€U. Ipt; ^Igal. 2qt.; 
^igai. 1^. apU; fUihd. Ipt. 

Atu. 8637. Ohhd. S9gai. Iqt. Opf. 



DRlT MEASURE. 



Bu. pe. q$. 

(1) 37 2 1 

182 3 S 

493 1 

162 3 1 

357 2 



1163 1»6 



Bu. pe. qt. pi. 

(2) 47 2 4 1 

636 e 3 e 

247 3 1 
285 2 
734 2 5 



3. Add 754&fi. 9pe. 5^. ; 4696ti. 2^1. ; 385&ti. ftpe. Iqt. 
*pt.; SfSbu. Ipt.; 2pe. 2^. Ant. 1985^. Ipe. Iqt* 

4. Add 144^11. Spe. iqt.^ Ipi.; Ipe. 2qt. ; ^t. ipt. ; 4626ti. 
3pe. Ipt, ; 726ii. Sqt. Ipt. fint. 680^. 6^. Opt. 



IIBIE 



(1) 



Y. J^* 


t06. 


(2. &. 


17 11 


3 


5 20 


172 9 


2 


3 17 


35 7 


3 


6 22 


4 H) 


Ok 


4 1,6 


6 





3 19 



231 6 3 3 22 



13. v^. tM. 

(2) 20 52 40 

122 12 35 

68 9 17 

135 17 12 

' 24 35 28 

371 7 18 



3. Add 17$F. Itoe. 4%. 52toe. ; S4fm». 18fM. { 15 F. AJt. 
Bd. 3&* 27f»m.; lice. M. %\h. 35min. \^tec. 

Ant, 187F. AM. 3ie«. 2(1. 6A. 37Mtn. 28Me. 

4. Add 462F. AM. bk. rimm. Utee. ; 62r. lU. 24j0c. ; 
Ive. 5d. 13imii. ; 6Jtf'. lu^6. 4d. 13A. 12mttn. 37««c. 

•ilrMw 524 F. 10.Af. dwe. 3<f. 6A. 3mio. 259ec. 
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imsaffiaKMH 



hMm 



f 



t 



44 



(1) 



COXPOVKD ADDITIO^r. 
MOTION, OR CIRCLE' MEASURE. 



(2) 



«ff- 


O ' f 


1 


5 37 42 


1 


7 26 12 


4 


8 26 11 


1 


4 32 17 


3 


6 47 



Sig. 


o / •// 


2 


7 32 16 





5 27 24 


1 


6 17 13 





7 38 24 


4 


6 42 19 



• 



11 2 3 9 

3. Add Ssig. 10*> 46' 38"; 11«> 37' 18"; tsiff. 47' If 
18"; 2*%-. 52"; 1«§". IS* 12" 23"; and 11 « 67' 29" to- 
gether. Jint. lOgig. $0<> 22' 10". 

4. Add 45'; Iw^r- 9*» 18"; 14o 21' 34"; Zsig-, 8«' 13' 
54"; 4Mg-. 70 12' 19"; -and 47' 32" together. 

Ans. Qsig.*lO%S,(y 37". 

« 

Application. 

. I. Bought groceries to the amount of ^375 45c^. ; 
linen to the amount of $^42 37ict«. ; cloth to the amount 
of ^1375 56 jd*. :• what must I pay for the whole? 

Ans. ^1893 38|£<«. 

2. Bought 6 pieces of linen : the first contains blyds. 
2qr. ; the second, 29yds. 3qr. 2na. ; the thiili', 45yd«. Ijqf. ; 
the fourth, 32yds. 3qr, 1 na. ; and the other two, each 
3Qyds. 2qr. : wh^t are the number of yards in the whole ?{ 

Ans. 2A2yds. \qr. Sna. 

3. There are four bags df com : the first contains 2&u. 
2pe. ; the second, 36^. 3/ie. 5jl, ; the third, 36u. Ipe. tqt. ; 
the fourth, 26u. and 4qL : how much ie yi the four bag?) P 

Ans. \]bu. 2pe, 2qt. 

4. A man has three farms : the first contains 142.4. 2JR. ; 
the second, 22A. 2R. 12P.; the third, lOQA. 3/2. IBP.: 
how many acres are^ there in all.' Ans. 284.4. 0/2. 30P» 

5. There are three pieces of tape : the first measures 
Myyds. ^qr.; the. second, 18^^. \qr. 2na. ; the ^third, 
2oyds. ^qr. 2na. : how many yards are there in the three 
pieces ? . Am. 60yds. ^ 



r 
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6. If s man on ft journey trav^ the fast dsy 43.^. 
^ur. ; the second, 29 Jf. 34/)!. ; the third, 57Jlf. 2/iir. 32^. * 
and the fborth, liji. yur, \Bf. : how muiy miles did he 
travel in the four days? Am, 14Mf. yur. 4p. 

7. Suppose a man to have 5 granaries, three of which 
contain each 7566ti. 2/m., and the other two each 8;546ii« 
hqL : how many bushds do the five granaries contain ? 

Ant. 3ftT76«. 3pe. 2qi. 



COMPOUND MULTIPLICATION. 

GoMPDunn. MuLTiPLicAtioK is used when sumben of 
diQvrent denominations are to be mult^lied. 

Rale, 

1. Set down the number to be multiplied, and under iti 
right-hand denomination set the multiplier. 

2k Midtiply the right-band denomination by the mul- 
tipfief. 

3. Divide the amount by as many of the right-hand de^ 
nomination as make one of the next higher denomination* 

4. If there be any remainder, set it down under the 
denomination the amount of which yon haYO divided ; it 
there be no remainder, set down a cipher. 

6. Cftrry the number, ju-oduced hj dividing, to the next 
higher denomination, and proceed in the same manner 
untU all the denominations have been multiplied. 

Proc/*. — Ab in Simt^Ie Multiplication. 

Queatumt, 
When is Compound Muitipli«ation used^ 
Under what part of the number to be multiplied do you 

place the multiplier ? 
How do you proceed after having set down the number 

to be multiplied, and the multiplier under its right-hand 

denomination ? 
By what do you divide the amount ? 
If there be a remainder, what is to be done; and if 

there be no remainder ? 
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What is to be done with the number produced by 
dividing^? 
How is Compound Multiplication to be proved? 

Examples* 
FEDERAL MONEY. 

JVbfe. — When operations are to be performed in Federal mon^y, 
'owing to the decimal nature of that Currency, it may either be 
Simple or Compound, as may be found most convenient. 



$ cfo.m. 
(1) 9 03 2 
4 


(2) 
(S) 


f cU, m. 
104 33 3 
9 


36 12 8 

$ ci»\ 
(4) 26 18} 
6 


938 99 7 

^ c<f . m. 
100 40 4 
10 



(3) 18 50 

4 



74 00 



(6) 66 18f 
. 9. 



If cts.m, 

7. Multiply 25 37 6 by 8 

8. -^ 565 62| by 12 



Product 205 00 
— 678'< 50 



ENGLISH MONEY. 

£ 9. d. 

(2) 14 6 0} 




. £ i. d. 

(I) 246 13 3} 
11 

271 S 6 Bi 



£ 9. d. 

4. Multiply 37 6 91 by 
— 56 8 7} by 



£ #. d. 

(3) 111 11 101 
10 



5 
9 



£ ». d. 

186 13 114 
607 17 9} 
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AVOIRDUPOIS WEIGHT. 
T. curf. qr^ lb* T. cwL qr. lb, oz. dr, qr. lb. ox.dr 
(1) 8 6 1 16 (2) (J 14 2 7 5 2 (3) 3 16 7 8 
S 4 10 



24 19 20 

4. Bought 10 barrels of sugar, each weighing \cwL 2qr. 
6/6. : what is the weight 6f the whdle ? Ans, 1 5cwt. 2qr, Alb, 

5. Multiply \citiL S^r. 1 7i&. by 1 1 . Am. bZcu>U S^r. 1 9/6. 



TROY WEIGHT. 
(1) (2) (3) 

W. oz. dwt, W. oz, dwt.gr, lb. ox. dwt.gr. lb. oz, dwi, 

67 5 16 43 8 10 113 6 6 17 9 14 

2 4 6 10 



Lsr. lb. oz. 



134 11 12 

5. Multiply 41 /A. ^oz. l^dwt. Zgr. by 7. 

Ang. 291/5. Oot. 6dwt. 1^. 

6. JIultiply 91Z6. 4oz. \4dwt. I6gr. by 8. 

Ans. 731/6. loz. tldwt. Bgr. 

APOTHECARIES' WEIGHT. 

fb'i ZBgr. ft 5 3 95"^. 

(2) 53 10 2 12 (3) 17 5 6 1 4 

§ 12 



63 3 9 

(!) 4 8 2 1 

5 



23 5 3 2 

4. Multiply 7Qfk 43 .1 3 29 by 9. 

^7w. 687fe IS 73 09. 

5. There are 11 parcels, each weighing 95fc 1 J 23 19 
1 1^. : what is their wei^.^ Ans. 1046& 2^33 29 \gr. 

. «. LONG MEASIJRE. 

Deg.Jll.finr.p L. •M.fur.p. Mfur.p.yd./t.m. 

(1)8 1 3 36 (2)4 2 2 29 (3)18 3 20 1 2 10 

12 7 6 



96 17 6 32 



mm 



48 
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4. Multiply td€g. 4C^ Ifur. by 16. 

Ant. eSdig. 48m. ^fiur. 
^. Multiply 44m. 6>r. ftOp. by 7. 

«dn«. 318m. ^ur. 20p. 

CLOTH AIEASURE. 

ycl.9r.11a. £.J5.9r.fia. E.F%*qr,fka. E,F)r,qr.na. 
(1) 20 2 3 (2) 37 4 2 (3) 18 3 (4) 14 1 3 
8 8 ' 12 9 



124 2 



5. Ifl9yd. Iqr. 9na. be multiplied by 5, wbat number 
of yards will there be? Ana, 96^. Zqr. tntu 

6. Multiply 56JEJ.JS. d^r. by 9. Am. 509£.£. tqr. 



A. 

(I) 49 


R.P 

2 17 
2 


LAND Bf&ASURE. 

A. R. P. 

(2) 19 3 20 
6 


• 

A. R.P. 

(3) 10 33 
9 

m 


99 


34 







4. How many acres will 10 men reap in one day, allow- 
ing them I A, 3il. IIP: each? Ant. ISA, OR. 30P. 
6. Multiply 6tiA. 3jR. 18P. by 11. 

Ant. 702^4. .IJL«38P. 



hhd.giU.qU 
(1) 8 43 2 

34 48 



LIQUID MEASURE. 

T.hMMl. ql. pi, PiJihd.galk^ pt. 

(2) 1 2 18 3 1 (3) 4 1 19 *3 1 

10 , .5 






4. Multiply 3r. fkkd. SOgcU. tqi. by 8. 

Ant. 29r. thhd. 2<^. 0^. 

5. Multiply 4khd. 41^. Ipf. by 10. 

Ant. A^Mid. 33^. iqi. Opt. 



r 
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ku, jM. qi, pi, frti. pe. qt, pL bu. pe» qt, pt. 

[1) 180 5 2 1 (2) 1 3 3 2 (3) 110 3 2 

8 4 4 



1450 ^40 



4. Let 44fru. \pt, be multiplied bf 7. 

Ana. 3086ti. Ope. ^L Ipt 

5. Multiply 3/>e. 1^. by 9. Aps. 75u. Cjpe. lyt. 

TIME. 

V.JH.'w, d. T'Jd, IT. «?. A. vilfi. fee. ^. <f. h, 

(1)6 7 2 5 (2) 17 8 2 6 4 40 18 (3) 3 5 22 

i 6 12 



13 3 1 3 

4. Multiply 7yr. 4co. and 4J. by 9< 

wlfw. esr. lOm. Itf. Id* 

5. Multiply 15yr. 2m. 6<f. by 8. 

•<ln#. 121 F. 4fn. 2i0. 6il. 



When tbe multiplier exceeds 12, but in tbe exmot pro- 
duct 4if any two njjf^res is the jnultidication tabk, the 
operation mu«t be performed by the follbwing method : 

Multiply the gi^en sum by, one of the figures* aod that 
product by the oth». 

Queitioo. 

Repeat the Rule (or performing operations in Com- 
pound Multiplication, when the multiplier is the exact pro- 



duct of any two figures in the multiplication table. 



mimmtm 




oa 



dO 



COHFOUND aiULTIPLICATZON. 

Examplei. 



$ cU. 

) Multipljf 75 12^ by ^ 

6 



£ «. d. 

8. 3*7 10 6| bv 48 



376 62| 
5 

1878 12^ 



335 3 4| 
.. 8 

t801 7 



3. Multiply 66 37 5 by 36 Asu 



.238 



4. 



6. 
7. 

8. 

9. 

10. 



3 — 



18J — 



44 35 
13 
£ 8. d. 

45 6 94 — 
96 12 3| — 
•a* xC* M9 

47 3 20 
Jl!f . 1^. i*. 

48 7 25< 

ft S 3 

56 9 6 



56 
96 

120 
144 



— 54 

— 88 



— 84 



cU, m. 

9 50 

3478 16 8 

1170 00 

£ <• d. 

5440 15 

13912 13 

2585 1 

4307 7 

ft 
4772 



• 3 

... 



Rule 3.' 

When the multiplier is not the exact produi>c « any 
two fibres in the multiplication table, work by the follow- 
ing Rule : 

1. Multiply by the ^wo figures in the multiplication 
table, the product of which comes nearest to, but less 
than, the ^ven multiplier. ^ 

2. Multiply the given sum by the difTerence belween 
the product of the figures by w lich you multiplied aifl the 
given multipUer. 

3. Add the two products together. 

» 

QuesUonM. 
When the multiplier is not the exact product of any of 



ai 
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the figures in the multiplication table, what is first to be 
done? 

When you have multiplied by the two figures which 
come nearest to the given multiplier, what is then to be 
done ? 

How do you complete the operation ? 

ExmnpUi* 

f cU,m, £ f. d. 

I. Multiply 4 75 8 by 29—1 3 7 61 by 59—3 

4 7 



t. Multiply 

3. 
4* 

5. 
6. 



19 03 % 

7 

i33 n 4 

4 75 8 

137 98 S 

t dt. 
7 87i 

28 68 



S3 12 94 
8 



189 
10 



2 4 



by 



49 75 — 
94 181 — 



7. 

8. 

9. 

U). 



42 31 j 
£ «. d. 

28 7 64 

34 8 4| 

lewt. ^r, 22/6. 

12/6. Soar. SdwL 

4m, ^fur. 21/>. 



47 
68 
87 
31 
58 



by 



2l» 
67 
51 
39 

m 



199 4 \\\ 

$ cU. 

Ant. 370 \^ 
1950 75 
4328 25 
2919 8U 
2454 12| 
£ 9. d. 
822 18 84 
2306 2 6} 
^405ctof. Iqr, 2lb. 
485/5. 602. 12<lw^ 
418m. Ifur. Zip. 



Hure 4. 

When the multiplier exceeds the product of any two 
figures in fiie multiplication table, the operation must be 
peTfoi^ned by the following Rule : 

1. Multiply the given sum by 10, as many times less 
one as there are figures in the multiplier. 

2. Multiply that product by the left-hand figure of the 
multiplier. 



mimi 
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d. Maltipl5^ the given suni by the unit figure of the mul- 
tiplier; the product of the first 10, by the ten figure of the 
maltiplier; the second 10, by the second figure of the 
multiplier ; and so on, until you have multiplied by all the 
figures, (except the left-hand one.) 

4. Add all the products together. 

QueiUoru. 

How <k> y 41 first proceed, when the given maltiplier 
exceeds the ^ roduct of any two figures in the multiplica- 
tion table ? ' 

Afler you have multiplied by 10, as many times less one 
aatllere are figures in the multiplier, by what do you then 
multiply ? 

After having multiplied that product by the left-hand 
figure of the multiplier what is to be done with the pro- 
ducts? 

Examples, \ 

h Multiply 6 18|X5 by 3S5 l t 6^x6 Inr 4d6 
10 10 



61 87^X2 
10 



518 75 
3 

1556 35 
25 93} 
103 75 

1685 9^ 



11 s 


.? 


112 12 


1 
4 


450 8 

6 15 

101 6 


4 



558 10 4 



li 



2. 
3. 
4. 
5. 

6. 



Multiply 



$ Oi. 

1 664 by 

2 871 — 
4 3l| -- 



18 d?a 
26 




456 
576 
679 
457 
879 



$ if. 

An0. 713 «4 
1656 00 
2928 181 
8654 43i 
22359 ai< 



f 



attaggggeaBBaaeaagBg a' i' ..l mi i i q 

COMPOUND MULTIPLICATION. 



ftse 



$ cts. 

7. Multiply a I by 

10 lej — 

37 18 6| 

48 14 2I 

64 2 8 



8. 
9. 

to. 

U. 
12 

13. 

14. 

15. 
16. 



58 9 6f 

jir KP. 

25 3 18 
F. in 6.C. 
48 4 2 
yd. gr. na. 
22 2 1 
hhd^gaf.qt, 
4 -37 2 



2266 
939 

by 375 

— 489 

— 555 
~ 396 

-- 1265 

— 2587 

— 3204 

— 4250 



Am 



£ t. 

, 14222 6 




9544 93| 



d. 

23819 7 tol 

35594 

23157 6 9 

Jlf. F. P. 

32170 4 10' 

F. in. b.c, 

125182 2 

yd. qr. na. 

72290 1 

hkd. gal. qt. 

19529 48 









AppliccUion. 

1. Sold Scwt. of tobacco, at { 12,50 per cwt. : what will 
the whole amount to ? Arj^. |J62,50. 

2. If I buy 9 yards of muslin at ^1,1)7 per yard, what 
must I pay for it ?■ Am. ^9,63. 

3. When 1 cord of wood costs jj5,62j, what will be the 
price of 12 cords at the same rate? Ans, ^67,47. 

4. Bought 24 bushels of wheat, i^ ^1,12^ per bushel : 
what is the amount ? Ans. ^27. 

5» What is the value of a bag of coffee, weighing 6 ' 
pounds, at 2$. Qd, per poufid ? Ang. £6 1 (is. (id. 

6. A merchant bought 2 pieces of cloth, the one con- 
taining 38 yards, and the other 26 yards: what is the amount 
of the two pieces, at ^3,8'!^ p^r yard? Ans. $24S. 

7. What cost a 6ox of sugar, weighing 106 pounds, at 
1 SlcU. per pound ? Ans. ^16,16^. 

8. What must be paid for a quantity of cheese, weigh- 
ing 132 pounds, at Is. 2d* per p^und? Ans. £S Bs. 

9. If a man's income be J5^,l0 per day, what will he 
receive a year? Ans. ^3321,50. 

10. If 1 hold 325 acres of land, at a yearly rent of 9«. 64. 
per acre, what does my rent amount to? Ans. £154 7*. 6dA 
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11. Bought 217 galloas of brandy, at j$l,18f per gallon, 
I and sold it for $1,374 per gallon; what was tne amount 
paid for the whole, the sum it sold for, and the gain ? 
lAns.tmM costgi257,68|; sold for |^98^7|; gain{4d,68J. 



COMPOUND SUBTRACTION. 

Compound Subtraction is used when numbers of 
difierent denominations are to be subtracted. 

Rule, 

1 . Set down the larger number, and under it the smaller, 
observmg that the denominations of the smaller number 
are placed under like denominations of the larger number. 

2. Begin at the right-hand denomination, and subtract 
the lower from the upper, if the upper denomination is 
larger than the lower, and set down the renlainder. 

3. But if the upper denomination is less than the lower, 
add to the upper denomination as many as make one of 
the next greater denomination ; then subtract the lower 
denominanon from the amount, and set down the remain- 
der, until all the denominations have been subtracted. 

Proof, — The same as in Simple Subtraction. 

Questions', 

When is Compound Subtraction used ? 

How do you set down sums in Compound Subtraction ? 

How do you proceed after having properly set down 
the two numbers, and the, upper denomination is greater 
than the lower ? 

How do you proceed if the uff>er denomination is less 
than the lower ? 

How is Compound Subtraction proved? 

Examplen. 
FEDERAL MONEY. 
j( cU,m f cU* 

($) 24 60 7 (3) 600 62^ 




$ ci9,m 

1(1)10 10 9 

4 12 6 



19 30 



1 76 



$ cts. 

(4) 1 10 t8| 

99 lOj 



5 98 3 



afe 




tmu 
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COMPOUND SCBTH ACTION. 

^ ctt.m* f cts, ^ cts, } cts. 

.->j 960 10 2 (6) 449 624 (7) 186«. 00 (8) 104 06J 



9 



1 06 



278 llj 



9J 



^ 



9. Take |1011 12c/«. 5m. from ^4010 \4cUf, 4m. 

^iw. ^2999 Ut, 9m. 
10, Lent a man ^400* be now returns ji2 11 12|ctf#. : 
how mucli is still unpaid? Aw. ^188 Sl^ta. \ 

WQUSH MQNSY. i 

£ t» d, £ s* d* £ t. d* j 

(1) 146 19 104 (2) 47 6 7| (3) 419 7 6 j 

7 19 9| 28 5 10| 227 8 9f 

139 OJ 

4. Subtract je200 9*. from jS 1 000 11*. 11J</. 

^n*. £800 2*. llfrf. 

5. I have a purse of money containing £A 000 2*. 4^. : 
if I takeout £60 7*. 8J</., what sum will lie left? 

Ans, £939 14*. 7jrf. 

AVOIRDUPOIS WEIGHT. 
CwLqr.lb. T. cxet qr. lb. ox, dr. cwL qr. lb, oz, 

(1) 14 1 19 (2) 18 16 I 16 9 2 (3) 9 3 20 2 
6 3 11 19 3 20 6 . 2 23 5 

4. Prom 1411 lOciof. ^qr. 16/6. subtract 11/*. 

Arts, I4r. \Obwt. 2qr. 5/6. 

5. Bought AOOcwt, of sugar; sold 2ct«^. 2qr. 14/6.: 
what quantity is left?' Ans*. ZQlcwt. Oqr. 14/6. 

TROY WEIGHT. 
lb. oz»dwt,gr, Ih. oz. dwt.gr. /6. oz.dwt,gr. 

(1)10 6 18 (2)8 3 2 (3)106 15 
4 2 20 2 1 18 6 10 6 2 20 



6 6 15 4 



•mt t ' 



4. Subtract 14/6. 6oz. WdwL from 22/6. l2d«o^ 6gr, 

Ans. nib. 6oz. lifu^t. 6gr. 
5« From 16/6. take 12/6. \ioz. \Odwt. Ugr. 

Ans. 3/6. Ooz. 9dwt 13gr. 



sa 






56 




eOMFOVm) SITBTBACTIOlf . 
APOTHECARIES* WEIGHT. 




—— •■ 


(1) 


ft 
1090 
106 


S 3 

1 6 

2 7 


ft 3 3 

(2) 48 9 6 

1 10 


B 
1 

2 


ST. 

4 

8 


983 


10 7 


3. From 69ft Ig 23 take 53ft 73 53. H 

Ans. 5ft 53 53. U 

4. Subtract 14ft 93 1 3 from 69ft. j9nf.54ft2S 73. il 



yd> qr, wu 
(1) 176 2 3 
89 3 2 

86 3 1 

(4) 66 4 
17 '2 



CLOTH MEASURE. 
yd* qr. no. 
(2) 950 1 2 
19 2 3 



yd. qr. na.\ 
(3) 49 2 
16 2 1 II 



E.Fr, qr. 
(5) 44 1 
19 2 



(6) 963 1 
174 2 



7. Bought 17vcf. 2qr. of Canton crape : 2yd. 2qr. Ino. 
being damaged, how much was'good? Aru. I4yd. 2qr. 3na. 

8. From 15yd. 3qr. Ina. take Ina. Ana. 15yd. 3fr. 

LONG MEASURE. 

L. MfuTmpo. yd.fl. in. b.c. ^<^* -V* f**^» po- 

(1)6 2 5 2 4 ] (2)20 50 4 20 



2 4] 
1 1 4 20 1 7 2 

5 1 20 8 2 



11 56 30 



3. A man going a journey travels the first day 43Jlf. 5fur. 
20>per. ; on the second, 32Jlf. 4fur. ; how much more did 
he travel the first day than the second? Ana. 1 IM. ifur.20p. 



(») 



L 



»• R. P. 

96 2 16 

87 3 18 

8 2 38 



LAND MEASURE. 

A. R. Jr. 

(2) 500 3 10 
111 3 9 



mSfSSSm 



A. R. JP* 
(3) 69 1 3 
17 3 2 
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LIQUID MEASURE. 
7. hhd, gal. qt, pt, T, hhd. gal, qt, pi. 

() 3 3 50 1 (2) 100 1 19 2 1 

1 S 16 3 1 99 1 28 3 1 



I 1 33 } 1 

3. If I purchase ^hhd. of wine, and to oblige a friend 
8en4 him 29^a/., what quantity have I left ? Ans. I hhd. Mg, 

4. Bought 1 pipe of wine, Ahhd. of brandy, 2 barrels of 
beer ; I have since sold 93 gallons of wine, 29 of brandy, 
1 barrel of beer : how much of each have 1 remaining ? 

An». 23gal. of Wine, 2a3gal. brandy, and 31 1^. beer. 

DRY MEASURE. 
bu. pe. qi. bu. pe. qt. pi. hu. pe. qi, pt. 

(^)66 3 2 (2)10 1 (3)695 3 1 
39 3 6 9 2 6 1 58^ 3 5 

■ ' I m 

26 3 4. 

4. If from 490&1I. (Spe. \ql. \pt,^ 8&i«. Ope. 2qt. \pt. be 
taken, what number will remain? Am. 48l6ii. 3pe. Iqt. 

5. Subtract 146&ii. 3pe. 2ql. \pi. from 600&ti. "Zpe. Iqt. 
Ipt. Am. 4536ii. 3pe. bqt. 

TIME. 

(1) 
Y, M 19. d. ho. min. hc. 

d 3 1 3 40 20 

1 2 6 2 57 36 

5 2 42 44 

4. From 900 r. take 111 F. 6m. 2m. and 6da^ 

Ani.lBSY.6m, \w. \da. 

5. If I take IF. \M. 1i9. Ida. Xhol from 6F. what 
Apace of time will still remain f Am. 4 F. 1 1Jtf. 2i«. 5d. 23A. 

The mteryeninff time between two given Calendar 
dates, may be readily found by the following 

RtUe. 

1 . Set down the subsequent or greater date, in the order 
of years, months, days; and under it, the prior or less 

r i i.iit III I ■ ■ 11 ■ III - ■ III I . II ■ I I ^ • . 



(2) 


® 




H.min.§ee. 


Y.ja. 


to. 


16 2» 33 


18 11 


2 


7 36 44 


9 10 


3 
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date, in the same order, numbering the months according 
to their place in the CaJenvIar. 

2. Begin with the days ; and when the lower number of 
days is greater than the upper, subtract it from the num- 
ber of days contained in the month mentioned in the lower 
or prior date, and add the difference to the number of 
days contained in the upper or greater date, which s^um 
set dovvn, and carry one to the months of the lower date. 

3. Then if the months of the lower or less date be 
greater than the months of the upper or greater date, sub- 
tract the number of months contained in the lower or less 
date from the number of months in a year, and add the 
difference to the numberof months in the upper or greater 
date, and carry one to the years of the lower or less date. 

Qitestiohs. 

How do you set down two given Calendar dates, in 
order to find the difference between them ^ 

After having set down the two given dates, where do 
you begih to subtract? and how do you proceed when the 
number of days in the less date is greater than the, num- 
ber of days in the greater date? 

Examples* 

1. John was bom on the 26th day of January, 1824, 
and James on the 23d day of September, 1^7 : what is the 
difference of their ages ? 



Yrs, mo, d* 
1827 9 23 
1824 1 26 



JVbfe.— January is the first 
month in the Calendar, and Sep- 
tember the ninth. 

3 7 28 

2. William was bom on the llth day of August, 1813, 
and Joseph on the 5th day of July, 1837: how much older 
4s William than Joseph ? 

Yr». mo. d. 
1827 7 5 
1813 8 11 

13 10 25 

3. A man gave his note on the 13th day of November, 
1 ;:^0, and paid it on the llth day of January, >828 : for 
what period of time is the interest to be computed ? 



mmmm^ 
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Tr$, mo.d* 
t828 I 11 
1820 11 13 



7 1 28 



yMig. 


o 


/ tf 


(1)11 





1 20 


8 


9 


8 39 



MOTION, OR CIRCLE MEASURE. 

(2)9 7 40 8 (3) 10 10 16 If 
7 9 57 19 7 24 37 59 



2 20 62 41 

4. Take 9ng. T 20", from Usig. 2o 6' and 14". 

Am. 2tig. lo 5' 54". 

Application. 

1. Sold 6ft. of gold chain at ^'2,75 per foot ; a gold ring 
for J *,50 ; a pair of ear-rings tor jjl 2,00 ; owin? to «ome 
defect, the ring has been retumed: I desire to luiow the 
whole amount, and how much I muBt receive ? | 

Ans. Whole amount ^33,00, receive $28,50. 

2. Bought 2 doz. pair of stockings at IScts. per pair ; 
16 yards of linen at Ql^ts. per yard; 28 yards domestic 
muslin at 22cf«/ per yard; and 5 pair of gloves at 31 jc^. 
per pair; and I deliver to the merchant k fifty-dollar note, 
from which to take the amoimt : what change must be 
retumed to me ? win*. J10,27f. 

3. I have several tracts of land ;^ one of them contains 
69a4. 2R. 16P.; another 400.^.* and two others each 
e3A. 3i2. 24P. : if f now sell 7O0A. what number of acres 
have 1 left? • Am. IOWA, IR. 24P. 

4. Sent my clerk to collect money : from one person 
he collected £55 6«. 7<2.; from another, jS41 4#. 6d.; 
from another, £75 ; returning home, be lost j£40 6«. . how 
much did he collect, and what sum have I now > 

• Am. Collected j£171 \U.'\d. ; I have £131 Ss. \d. 

5. Bought 4006m. 3pc. of wheat; 160fcii. of rye; \50bu, 
2pe. of oats; I have sold 2256m. \pe. of wheat; 376ti. 2pc, 
of rye ; 7^6m. ^pe. of oats : how many bushels of each 
have I on hand? ( 1756u. 2pe. wheat v 

Am. \ 1226u. 2pe. rye; 

and 71 6u. Zpe. oats. 



of rye ; i^bu. 3pc. of oats : now 
have I on hand? ( 




COMPOUND DIVISION. 

Compound Division is usc^ when a numW containing 
different denominations i« to b divided* 
When the divisor is less than ^2, work by the following 

Rule. 

1. JSet down the number to be divided, with the divisor 
on the left of the hiffhest.denominatiom 

S. Divide the highest denomination by the divisor, and 
set down the quotient. 

3. If there is a remaiuder, multiply it by as many of the 
next denomination as make one of that* denomination from 
which the remainder is derived, and add the next denom- 
ination to the product, dividing the amount as before, pro- 
ceeding in the same manner with all the denominations. 

When the di^sor exceeds 12, but is the exact product 
of two figures in the multiplication table, divide &«t by 
the one and then by the other, as in simple division. 

When the divisor exceeds 12, and is not the exiftct pro> 
duct of any of the figures in the multiplication table, the 
operation must be performed by-Long Divifiioa. 

Pro<if. — As in Si<nple Division* 






. 



QuesHont^ 

When Is Compound Division to be used .' 

Where is the divisor to be placed ? 

If when you divide' the highest denomination by the di- 
visor a remainder occurs, how do you proceed ? 

When the divisor exceeds 12, but is the exact produpt 
of any two figures in the multiplication table, how may 
the operation be perfonned ? 

How must the operation be performed when the divisoi^ 
exceeds IS, and is not the exact product of jony tWO^JUfes 
in the mulUplication table ? 

How is Cfompound Division proved f 
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Examples* 

1. Divide 18& ddQara by «. 

i i eta* 

3)186 • 2)79^8 32 



d^m. 93 dolkrs. 

$ cU. 

3. Divide 366 18f by 

4. — 384 871 by 
496 75. by 
587 68f by 

by 



Am. 399 16 



5. 
0. 
7. 

8. 

9. 
10. 
11. 
12. 



— 970 43J 

— 1979 33 J 

Divide 560 9 
*- 475 19 

— 596 15 



3 
6 
8 
9 
11 
12 



by. 

d, 

7 by 
9f by 

4 - 
llf by 12 



3 
5 
8 



by 8 -. 



Atis. 122 06| 

— 64 144+2- 

— 62 09|-f-4. 

— • 65. 29i4-4. 

— 88 761+9. 
— . 164 94|-f 4. 

£ .#. d. 
Aw, 186 16 61+1. 
95 3 lU+l* 



5 



756 

CwL qr, lb, 

13. Divide 45 3 27 by 

10, b 15 by 

yd. qr,na. 

Divide 44 I 2 

— 56 3 3 

M. fur,p, 

17. Divide 105 5 22 by 12 

jLS. — 45 7 18 by 6 



14. — 



15. 
16. 



9 — 



by 7 Am. 
by 11 — 



74 11 ll|+2: 
— 63 4J-fn. 

Ciet, qr. lb. 
Ana. 9 22-f 1. 
1 14-f 1. 
yd.qr.na. 
6 1 l-f3. 
5 2-f9. 
M..fwr.p. 
8 6 184-6. 
7 5 9+4. 



Ana. 



When the diviiiof exceeds 12, but is the exact product 
of two figures in the multiplication table, divide first by 
one of those figures, and that product by the other. 



19. 
20. 
21. 

22. 



Divide 






K €ta, m. 
45 6Q 5 
58 77 8 
77 87 5 
288 68} 
496 3*4 



Examples, 



mm 



by 
by 
by^ 132 



36 

44 

96 

108 



Am. 



} cts,m, 
.1 26 8+17. 
2 24 4+42. 
81 1+19. 

2 67} +13. 

3 76 0+65. 
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COMFOVIO) DlVI^OZf. 



£ 4. d. 

24. Divide 87 19 44 

26. — 65 4 7| 

26. _ 97 15 6| 

Uhd, gal. qt, 

27. Divide 44 28 2 

28. — 160 47 3 



by 32 w3n*. 3, 14 llf+2. 

by 21 — . 2 12 7+19. 

by 66 — 1 14 11 + 9. 

Hhd,gaL qt. 
by 63 Am. 44 1+61. 
by 1^ -^ 1 16 0+71. 



If the divisor exceeids 12, and is oot the product of any 
two figures in the multiplication table, or exceeds the 
product of any two figures multiplied together, the opera- 
tion must be perfonned by Long Division. 

Emm^les, 
f cts. m. . £ «. d. 

29. Divide 47 68 7 by 46. 30. Divide 77 12 6| by 68. 
46)47 68 7(1.05.9 Am^ 58)77 12 6]^1 6 9 Ant. 

45 58 

268 19 

226 20 

437 392 

405 348 - 

32 remaind^ 44 



31. Divide 196 75* by 78 

32. — 496 874 by 97 

33. — - 376 8l| by 123 



50 remainder. 

^ ctff.m. 
Ant. 2 62 2+34. 

— 6 12 2+41. 

— 3 06 3+63. 



34. Divide 44 7 

35. — 156 15 



R£I>UCTIO» 63 1 

6 by 87 win*. 10 2J4-57. 
8J by 148 — 1 1 2-f 147. 



Practical Examples* 

1. If 24 yards of cloth cost ^47 87ce«. 5m., what is the 
price of 1 yard? Ans. }l 99ct$. 4m.-f-19. 

2, If 112 gallons of oil cost ^[64 81 jct«., what is the 
price per gallon ? Ans. 57j^.4- 53. ' 

3-. When 72 bushels of com cost ^56 25c(«., what is 
the price per bushel ? Ans. IQcts. Im.-f- 18. 

4 Sold a hogshead of brandy, containing 63 gallons, 
for $125: what is the price of a single gallon at that 
tate? Ans. %\ 98ct«. 4m.-f 8. 

5. What is the priee of \ewi, of sugar, if 4c%Dt, cost 
£18 17«. 6^. ? £4 14#. 4|d. 

6. Supposing ^1875 ^\\ct8, to be equally divided 
among 125 men, what will be the share of each man? 

Ans. ^15 00^/. 4^75. 

7. If 1000 gallons of wine, cost ^£567 18«. 9^., what, 
is that for 1 giOlon? Ans. 1 U. 4j^.+222. 

8. Eighty-nine men agree to divide amongst them 
150s§ra/. 2^<. \j^. of brandy: what is the share of each 
man? Ans. Iga^.^qtlpL-^-A^. 

9. If a hogshead of sugar, containing 9cvst. \qr. 25/5., 
be divided equally among 19 persons, now much ought 
each person to receive? Am. \qr. 27^.+ 16. 



REDUCTION. 

Reduction is a rule by which quantities are brou^^ht 
from one denomination to another, but without affectmg 
the value of the qucmtities so reduced. 

There are two* kinds of Reduction : that by which 
higher denominations are brought to lower denominations, 
or descending reduction;' and that by which low denomi- 
nations are brought to higher denominations, or ascend 
ing reduction. 
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RKOUCTION. 

Rule. 



pmm0m 



mmm 



When high denominations are to be brought to lower 
denominations, as for example, dollars to cents, or pounds 
to shillings, multiply by as many of the next lower de- 
nomination as make one of the higher. 

Whim low denominations are to be brought to higher 
denominations, as for example, cents to dollars, or shilnngs 
to pounds, divide by as many of the lower as make one of 
the higher 

Pro^. — Descending and Ascending Reduction mutu- 
ally prove each other. 

Quesliona. 

For what purpose is Reduction used ^ 

How many kinds of Reduction are thercs and how are 
they distinguished ? 

When high denominations are to be brought to lower 
denoiftin^tions, how do you proceed ? 

When low denominations are to be brought to higher 
denominations, how do you proceed? 

How is Reduction proved ? 

REDUCTION OF FEDERAL ^ONEY. 

4 

To reduce dollars to cents, multiply the dollars by the 
number of cents which make a dollar. 



Examples, 

1. Reduce 10 dollars to cents. 

2. Reduce 25 dollars to cents. 

3. Reduce 387 dollars to cents. 



Am. IQQOcts. 
4IM. 38700c<«. 



I 



To reduce cents to fourthfi, halves, or thirds, multiply 
them by the niunber of quarters, halves, or thirds, which 
make a cent. ' 

4. Reduce 25 cents to fourths. Ane, tOO fourths. 

5. Roance 50 cents to half cents. Ant. 100 halves. 

6. Reduce 150 cents to thlMs of cents. 4n«* 450 thirds. 

ssssssmsss 
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To reduce doUam to halves, quarteTS, or thirds of a 
cent, hring them first into cente, and then bring the cents 
into halves, quarters, or thirds, as required. ^ 

7. Bring 50 dollars to half cents. Am. 10000 halves. 

8. Reduce 25 doUars to thirds of a cent. 

Ant. 7500 thirds. 

9. Reduce 275 dollars to fburths of a cent.. 

Am. nOOOO fourths 

To reduce dollars to dimes, multiply the dollars by 10, 
the number of dimes which make a dollar. 

To reduce the dimes to miUs, multiply the dimes by 
100, the number of mills in a dime. 

10. Reduce 10 dollars to dimes. Am. IQOdimes. 

11. Reduce 220 dollars to mills. Am. 220000iiu//«. 



IAoIr. — ^When more than one denomination is given to be re- 
duced, the highest denomination must be multiplied by as many 
as make one m the next lowest denomination, and the lowet de- 
nominations must be added in. 

1. Reduce 15 dels. 15 cents, to cents. Am. 1515c^. 

2. Reduce 2 dels. 25 cents to fourths. Am. 900 fourths. 

3. Reduce 17 dob. 18| cents to fourths. ' 

Am. 6875 fourths. 

4. Bring 13 dols. 27| cents to thirds. Am. 3982 thirds. 

5. Reduce 426 dollars 88| cents ta.half cents. 

Am» 85377 halves. 

BNGLISH MONKT. 

To reduee pounds to shillings, multiply the pounds by 
20, the number of shillings which make a pound. 

1 Reduce iS27 to shillings. 
SO 



Am. 540 shiDingB. 
2. Reduce 364 pounds to shillingB* 



Am. 7S80f . 

"I'll I li I 'ur ai 




To reduce shil^gd to pence, multiply 
number of pemce which make & ehiUing. 

3. Bring 20 shilling to pence. 

4. Reduce 70> dhilhnge to ^nce. 



Ana, i40d. 



To reduce petSce to farthings, multiply the pence by 4, 
the number of ftiTthiBgs which make a penny. 

5. Reduce 12 pence to farthings. An8. 48 farthings. 

6. Bring S6 pence to farthings. Anf. 1^04 farthings. 

7. Reduce £12 10«. to shillS^. 

20 

Arts, 250*. 

8. Reduce £l8 12#. Id, to pence. Ana. 4471. 
, 9. Reduce £105 13*. 9^^. to farthings, .^n*. 101462. 

10. Bring £36 19*. 7f(2. to farthings. Ana. 35603. 

To reduce cents into pence Pennsylvania currency, 
multiply the cents by 9, and divide that product by 10. 

1. Reduce 4560 cents into p«iee. 
9 






10)41040 



4104 pencei 

2. 36975 cents into pence. 

3. 67697 cents into pence. 



Ana. 33277|/>ence. 
Ana: 51 927 J-f pence 



To reduce pence into centa Pennsylvania currency, 
multiply the pence by IQ, afed divide that product by 9. 

1. Reduce 7290 pence into cents. 

7290 
10 



9)72900 



Vssss 
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8100 cents. 
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REDUCTION. 

2. Reduce 4590 pence to cents. 

3. Reduce 76976 pence to cents. 

'Ans. d5527c<f. 7m +7 

AVOIRDUPOIS WEIGHT. 
1. Bring 13 tons to cwt 



Ans* XOiOqr. 
Am. 1008/6. 

Ana. 212oz. 

Ans. 320dr. 

Aru, 450qr, 
Am. 2O096<fr. 



20 



Am. 260cwf. 

2. Reduce 260ctflt. to quarters* 

3. Reduce 26qr. to pounds. 

4. Bring 17/6. to ounces. 

5. Bring 20 ounces to drams. 

6. Bring 67\ 12cio/. 2qr. to quarters. 

7. Bring 2qr. 25/6. lOo^. to drains. 

APOTHECARIES' WEIGHT. 

1. Reduce 28 pounds to ounces. 
12 



Ans. 336oz. 

2. Bring 72 ounces to drains. Ans. 576 3 ' 

3. In 10 pounds how many grains? Ans. 67600gr. 

4. Reduce 15 jfe 93 43 29 175rr to grains. 

Ans. 910175-^ 

« 

CLOTH MEASURE. 
1. Reduce 24 quarters to naib. 



Ans. 96na. 

2. Bring 36 yards to quarters. Ans. 144^r. 

3. Bring 20 ells English to quarters. Ans. \00qr. 
4: In 16 ells Flemish how*many nails? Ans. 192na. 
'5. Bring 5 ells Flemish 2 quarters to quarters. 

Ans. l'7qr. 

6. Bring 37 eUs French 2 quarters to qtiarters. 

Ans. lS7qr. 

7. In \9yds. tqr. \na. how many nailei? ^ Ans. 313. 

wmmmmmmmmmmmmHmmmmmmmtlmmmmmmmmmmmmmmmmmmmmmitftmJmma, 
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BBDVOTION. 



DRY MEASUfiB. 
1. Reduce 13 quarts to plats. 



Jins, Z6pts. 

2. Bring 32 pecks to quarts. Ant, 25Bq^ 

3. Reduee 7 bushels to pecks. Aru. 28|m 

4. Bring 12 busliels to pints. Ana, 7.6^. I 

5. Bring I4&ti. 3^^ to quarts.- Ant, 451^. 

6. In 24&U. Ipe, 2qt, Ipt, faow many pints? 

Ant, ISSlpt, 

LAND MEASURE. 

1. Bring 3 roods to perches. 
40 

ji 

Ant. UQP, 
% Reduce 132 acres to perches. Ant: 311S0P. 

3. Reduce 54.^. 312. 23P. to perches. Ant, 8783P. 

squaSe measure. 

1. Bring 4 square feet to square inches* *■ 

144 

Ant, hht^tq. in* 

2. 120 square yards to square inches. Ant, 155520. 

3. Bring 29«9, y<i. 2sq.fL 1 02^9. in. to square inches. 

Ant,Zi914eq.in. 

LIQUID MEASURE. 

1 Reduce 17 quarts to pints. 

2 



Ant, S4pt, 

2 Bring 28 gallons to quarts. 

3. Reduce 5 nogsheads to gallons. 

4. Bring 1 10 gdlons to pints. 



An$. 112^. 

Ant. SlSgcd, 

A^. BSOpt. 

miSSSBSSSSSSSBm 






SBDUCTION. 

5! fn 6 tuns bow many pints ? 

6. Biing Ihhd, Algal. 2qt. to quarts. 

7. Bring AfgcU, 2qt, to pints. 

8. Jteduce 4AAri. 3^^ to pints. 

9. Reduce 197. 27^. to quarts. 

0. Bring 57*. lAAd. 15^a/. l^f. \pU to 

tX>NO AfEASUBEl 

t. Reduce 27 feet to inches. 
12 
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^fu. 12096pf. 

Ana> 1930^^ 

wdn«. 380^. 

.Afw. 2022p|. 

w9fM. 192609<. 

pints. 

wto. 107Q7j7(. 



•4n«. 324tfi. 

2. Bring 48 yards to feet 
. 3. Reduce 27 poles to yards. 

4. Bring 18 furlongs to poles. 

5. Reduce 34 miles to furlongs. 

6. Reduce 1 08 leagues to mi&a. 
7« Bring 17 miles to poles. 

8. Brinff 20 miles to yards. 

9. In 6 leagues^ how many inch%s ? 
. '0« Reduce 14 feet 9 incheif to inches. 

1 1 . Bring 37 yurds 1 foot to feet. 

12. Bring 1 xifur, 29po» to yards. 

13. Reduce 450 JIf. 6fur, S2po. to poles 

14. In 2L. IM. 2fur. 16pfi. 2yd. yi 
inches ? 

TROY WEIGHT. 

1 Bring -78 pennyweights to graimn ^ 
24 

4 

312 ' 

166 

Am, 187%T. 

2. Reduce 116 ou nces to peanyweigltts. wtn«. 2320(ft/;f . 



Ant.X' 

Ans. 12i 

Ant* Ziyut. 

*Am. 324Jkr. 

Ana. 5440po. 

•4fM. 35200^<{. 

Ans. 1140480in. 

Ant. 177m. 

Ant. 102/1. 

Ant» 24799lycj. 

Ant. 144272jpo. 

lOtn. how many 

Ant. 470590tf» 
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nEDUCTIOK. 



3. In 25 poands, how many grains ? Afu. 144000^ . 

4. Bring 29oz. 'i6dwt. to pennyweights. Ana. b96dwt. 

5. How many grains are there in 19/&. lloz. lAdwt. 
2^gr.f Ans-UdOllgr 



I 



TIME. 

J. Bring 30 minutes to seconds. 

2. Reduce 12 hours to minutes. 

3. Reduce 12 years to months. 

4. Reduce 2d. bh, 29mtfi. to minute?. 



Am, 1800«6r 
Ana, 720]iiin. 
Ana, 144mo. 
Ana, 4649mtn. 



MOTION, OR CIRCLE MEASURE. 

1. Reduce 24 degrees to minutes. * Ana, 144(y. 

2. In 4 signs how many seconds .^ .Afitf. 432000''. 

3. Reduce lUig. 12** to degrees. Ana. 342® 

4. How many seconds are th«re in ^atg. 3**. IS* 27" ? 

Ana, 443907" 

Promi$cuoua Examplea, 

1. In 35 dollars how many cents ? Ana, 3500. 

2. How many miles are there in 98 furlongs ? 

Ana, 12Jir. 2/iir. 

3. How many weeks are there in 365 d&ys.^ 

Ana. &2we. Ida. 

4. In 84 half cents how many cents? Afu. 42cta. 

5. In BT, IScwt how many hundred weight? 

Ana. llScwi 

6 How many perches are there' in 63 roods ? 

• Ana. 25^0»9tiare per. 

7 How many pounds in 167#. ? ^na. j£7 17*. 

8 In 175 pecks how many bushels? Ana. 42bu. 3pe. 

9 In 7642 cents how many dollars? Ana. ^76 42cts. 

10. In 103 pints how many quarts? Ans. 51^^. \pt. 

11. How many minutes are there in 720 seconds ? 

Ana. 12min. 

12. In 7 hogsheads 33 gallons how many gallons ? 

Anr. 414gal. 

I i i Ij » ■ I .il I mi. 
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13. How many ells Knglish are there in 100 quarters 
of a yard? Aru, 20E.E. 

14. In lOMwt, how liiany ounces? Ans, 5o«. Qdwt. 

15. How many pounds are therein 250«. ? 

Ans. jei2 10*. 

16. How many scruples are there in 7 drams? 

17 How many pence are there ih 8«. 8^. ? Ans. 104c/. 
I a In 203 days how many weeks? Ans. 29ioe, 

19. How many nails are there in 16 quarters of a yard? 

Ans. 64na. 

20, In 74 drams how many ounces avoirdupois ? 

Am. Aox. IQdr. 

^1. How many three-pences are there in 13^. ? 

An8. S2 three-pences 

22. How many cwt. in 20 tons ? Ans. 400cw/ 

23. How many elJs French are in 81 quarters ? 

Ans. 16J5.Fr. Iqr 

24. In 21^a/. Sqt. \j3i. how many pints? Ans. llbpt 

25. How many furlongs are th^e in ^Jlf. 1/ur. ? 

AjM. 25fur. 

26. How many dollars are there iii 1235 cents? 

Ans. {12 25cis. 

27 How many minutes are there in 3 days ? 

Ans, 4320}mn. 

28. In 121 cents how manf quarters of a cent? 

Ans. 484 quarters. 

29. In 13 pounds avoirdupois how many drams ? 

Aiis. 3328<ir. 

30. How many ells Flemish are there in 154 quarters •* 

Ans.BlE.Fl. ^qr. 

31 How many pounds are there in 2461dwt. ? 

Atis. lOlb. 2oz. \dwL 

32. In \2yd. 2qr. Ino. bow many naik? Ans. ZQ^na. 

33. In 584621 gallons how many tuns? 
' Ans. 23197. 3AiW. Ugal. 

34. How many drams are there in 725^6. Soz. avoir- 
dupois? . Ans, 185696€fr. 

35. How many ewt. are there m 27552/5.? Ans. 246cto^ 
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36. Ho^ muiy ftrthiDgs are there iii X5 4§. t^L 

Ans, 5017 farthings. 

37. In 763 days how many weeks f An», 109to6. 

38. How maby pence are there in jS8d 10»; Id, ? 

* • Ans. 20627d. 

39. In 1320 grains how many drams? Ant.iMZ Id- 

40. How many ells English are there in 21^. ? 

Ans. bE. E. 2qr. 

41. How many hushels are there in 1357 pints? 

Ans. 2lbu. Ope, 69L tpt, 

42. How many acres are there in ^654 perches ? 

Ans. S4A. OR. 14P. 



PROPORTION, OR THE SINGLE 
RULE OF THREE. 

By the nUe of Proportion or Rule of Three, we ascer- 
tain the proportion which numbers bear to each other. 

It is caUw the Rule of Three, because there are three 
terms giYen to find a fourth ? 

1. Rule for Statuiff. 

1 . Place that term in the third place which is of the saiBe 
name or kind with that in which the answer is required. 

2. Consider whether the answer ought to be greater or 
less than the third term. 

3. If the answer ought to be greater than the third 
term, set the greater qf the two remaininp^ nhmbers on 
the left for the second term ; and the remaming number 
to the left of the second for the first term. 

4. But if the answer ought to be less than t;he third 
term, set the less of the two remaining numbers in the 
second place; and the greater in the first place. 

^Having thus prepared the question, you may proceed to 
perform the operation by the following 
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Rule. ^ 

1. Reduce the third tena to the lowett denomination 
mentioned in it. 

9. Reduce the first and second temiB to 'he. same de- 
nomination, and to the leweil deanmination mentioned in 
either of them. 

2i. Multiply the aeeood and third tense together, and 
divide the product by the first term ; the result will be 
the fourth term, or answer, in the same denomination to 
wlueh the third term was reduced. 

4. Reduce the fourth term, or answer, to that denomi- 
nation in which the Answer is required. 

JV<)te.--By. thts rule, no distinetion is neoesHtry b^ween direct 
and inTerae proportion. ^ 

The foregoing rule for stating is verj much to be pre- 
ferred to that ^hirb has formerly been m general use, and 
is likely soon to be universally adopted. But as there 
may be some wrib give a preference to the former mode 
of stating, the fdlowing is given that it may be used by 
those who prefer it. 

SU Rule, 

1. 8et that term' jn the first place wbich is of the same 
name with the te\pi of demand ; and that term in the second 
place which is of the same name with that in which the an- 
swer is required ; and the' t^rm of demand in the third 
place. 

2. Consider, from the nature of the question, whether 
the proportion Is direct or inverse. 

Tne proportion is direct when the third term is greater 
than the first, and the nature of the question requires that 
the fourth term should be greater than tho aecond. 

The proportion i^.inverse, when the third tena is more 
than the first, but the nature of Ihe question require^ that 
the fourth term should be less than the fgcond. 

3. Reduce the first and third terms tolQsB same denomi- 
nation, and to the lowest denomination mentioned in 
either, and the second term to the lowest denomination 
mentioned in it. 

4. If the proportion be dir<MS!t, nniltipiy the second and 
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third tenns toother; but if inverse, multiply the irst and 
second terms togetiier, and divide by the remaining term, 
and the product will be the fourth term, or answer, in the 
same denomination with that to which the second term 
was reduced, which must ^e brought to that denomina- 
tion in which the answer is required. 
Pro^.— By reversing the statement. 

What are we able to ascertain by Proportion, or the 
Rule of Three ; and why is it called by th&t name? 

Which of the terms must be placed in the third place? 

After having set down the third term, what have you 
next to consider ? 

How do you proceed, if the answer ought to be greater 
than the third teem ? < 

How do you' proceed, if the answer ought to be less 
than the third term? 

After havii^ prepared the question, what must you do 
with the thiid term ? 

To what must you reduce the first and second terms ? 

Which of the terms must you multiply tog'ethjBr, and 
by which must you then divide ? 

After having divided by the first term, in what denom- 
ination will your answer be-* . ' 

What must be done to complete the operation? 

How do you prove the Rule of Three? 

1. If 6/&«. of cheese cost 55 cents, wiiat will ISlbi. 
come to at that rate ? 

lbs. Ibt. ctt. lbs. ct».' tbt. 

By Itt hile 6 : 75 : : 55 By 3d rule 6 : 55 : : 75 

76 65 
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5. If eigtkt i&en can reap a field of grain in fbar days, 
ho V many days will it require for sixteen men to do it ^ 

men. da. men, men, f^en. da. 

Inverse 8 : 4 : : 16 1st Rule 16 : 8 ; : 4 

4 8 

16)32(2 16)3^(2 

32 32 

3. If 2 pounds of butter c6st 50 cents, what will 8 
^unds cost ? %An8. f^ OOctt. 

4. If 1 pound of sugar cost 12 cents, what must I pay 
for 5 pounds ? An»> 60c<<. 

o. Sold. 10 yards of linen for 5 doUMs 60 cents: what 
was it per yard ? Ans, 55cU, 

6. If 7 pounds of chees^ cost 87^ cents, what must I 
pay for 122 pounds? Ant, $\5 25cU. 

7. If 1 bushel of salt >cost 72 cents, what will 209 
bushels cost? Ana, $\ 50 4dcU. 

8. When 5 pounds of soap cost 55 cfmts, what is it 
per pound ? ' " Am, 1 1 cU, 

9. If 1 yard of cloth cost 4 dollars 25 cents, what will 
1 Shards come to^ Ans, fl6 50cts, 

10. Sold 76 pounds of q<^ee for 24 dollars 32 cents: 
what was if per pound ?* Ans, 32c<«. 

U. If 8 bushels of potatoes cost 3 d&llars 94 cents, 
what were they per bushel ? An»,49ct8, 2m. -f 4. 

12. If 1 '^und of beef cost 7^ cents, what will 67 
pou^ids cost ? Ans, {4 27^ts, 

13. How muohi will 243 bushels of corn come to, at 45 
cents per bushel ? 1 Ans, ^\0%;35cts, 

14. If tea be sold at 1 doliar yt^ tents per poun^, what 
will 147 pounds come to ? Ans, |165 37|ci«. 

15. What cost 869 pounds of rice, at 4| cents per 
pound? Ans, ^39 10\ds, 

16. If 24 yards of cloth cost 12&dol]n 24 cents, what 
is it per yard? w3fw.^5 21cf*.-f-20. 

17. If 1 cwt. of candles cost 11 dollars 50 cents, what 
are they per pound? Ans, IQcts, 2m.-f 76. 

18. What will 218 pounds of pork amount to at 7 
cents per pound ? Ans. jJlS 26cfcr. 
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19. What IB wheat per bushel, when 57 bUBhele cogt- 
Jj^jO 10. ' Arts, 10#. 8j</.-f 39. 

20. If 1 ounce of sDver cost 72 cents, what will 3 
pounds 5 ounces amount to ? .^n«. ^29 52c^«. 

21. When 1 pound of cinnamon costs 10 cents, what 
will be the price of 135 pounds? Ant, j|l3 SOcU. 

^. If 2 cwt. of cheese cost £7 12«. dif., wnat must be 
paid for 15 tons 3 cwt. ? Ans, £l 1 55 3». 9d. 

23. Sold a quantity of brandy for £54 7«. Gd-, at 4s, 10c/. 
per gallon : how many gallons were there ? Am, 225gal. 

24. What is the amount of board for one year, at 2 dol- 
lars and 50 cents ^x week? Ans, fl20. 

25. Sold a piece of land contauiing 34 acres 1 rood 1 7 
perches, at 42 dollars 25 cents per acre : what am I to 
receive? Ans, ii45\ 55cts.-\'S.5, 

26. If a pipe of wine, containing 131 gallons, cost £65 
10«. what was it per gallon? Ans. 10«. 

27. If 754 dollars' pay jRh* 1 tun of brandy, how much can 
I buy for 1764 dols, ? Ana.^T. ^hhd. 19 gal. Qql, \pt, 

28. If 7 yards of mueiin cost 18«. 8d., what number of 
yds. can I buy for j^6 1 6«. at the same sate ? Ans. 216yd, 

29. If 1 pound of sugar cost-O^ cents, what will be the 
price of a hogshead weighing 5 q,wt. 2 qrs. and 17 lbs. ? 

Ant. $60 IScts. 5m. 

30. When 114 cents is the price of a pound of tea, how 
much can I buy for 354 dols.? Ans, 3l0io. 802. 6<ir.-f-84. 

31. If 100 skeins of silk cost j£2 10^., how many skeins 
can be bought for XI 05 2s, ? •. Ans. 4206 skeins. 

32. If^ a piece of clotl^ containing 39 yards, cost 350 
dollars 22 cents, what is it por yard ? Ans. $S 9Bcis, 4m, 

33. If 1 pint of brandy '(^ost 37^ cents, whea will be tht 
price of 2 hogsheads, one containing 61| gallons, and the 
other 62 gallons 1 quart and 1 pint? Ans. jj^371 62^c^. 

34. A man sold two loads of com, one containmg 75 
bushels and thd tther 87 bushels, at 52 cents p^ bushel .- 
what will he receive ? Ans. J84 24c<*, 

35. If a person spend daily 1 dollar 87^ cents, and his 
■annual inoome be 1622 dollars, what sum may he save at 
I the year's end^ Ans. g337 Quiets. 
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36. Bought a stove, weighing 4 cwt. 3 qrs. 241hB., at 2 
•iollars 10 cents per cwt., and 27 lbs. of pipe at 18J cents 
per pound, with two elbows at dO cents each : what is the 
price of the stove, pipe, and elbows? Aru. {16 ASjcU. 

37. A man covered 14 pair of window-shutters with tin, 
each shutter requiring 8^ sheets, for which he was to 
have 114 cents per slieet : what will he receive when they 
are finished ? Ans, ^21 Slcts, 

38. A ship's crew, consisting of 45 men, are provided 
with 4500 lbs. of bread, of wiiich each man eaXs 1 lb. per 
day : how many weeks will it last them? Ans, I4w. 2d, 

39. If 12 acres 2 roods produce 443 bushels and 3 
pecks of corn, what quantity wiU 37 acres 3 roods 5 
perches produce? Ans, 1341 5u. Op, Iqt, \pt. 

40. A merchant bought 27 cwt. 2 qrs. of sugar, for 204 
:dollarB; paid for carriage 15 dollars 75 cents; storage 18 
dollars 31 1 cents: what must he sell it for per hqndred, to 
gain 67 dollars on the whole? An8,^\0 12cU, 9m.-f-60. 

41. A bankrupt owes in all 18,284 dollars 40 cents, and 
delivers up his whole property, amounting to 9,142 dollars 
20 cents : how much per cent, can he pay, and what does 
that creditor receive to whom he owed 472 dollars ? 

Ans, 50 per cent. ; ^236. 

INVERSE PROPORTION. 

JVo/e.— In all cases wherein labour is required to be perfoimed, 
the day must be reckoned at 12 hoars. 

42. If six men can do a piece of work in 18 days, how 
long will it require 12 men to do it? Ant. 9day», 

43. Suppose 20 days be required for 12 men to build a 
house, in what time can 1 8 men do the same? AmA^. 4Ji. 

44. If eight men can mow a piece of meadow in ^ 
days, how many men can do it in 4 days? Ana, 48m«n. 

45. In what time will 48 dien make a fence, which It 
men can do in 24 days? Ant, 6dayt. 

46. If a traveller performs a journey in 5 days, when 
the days are 1 1 hours long, how long will he require to do 
it when they are 15 hours long? '. Ana. 3daya lOh, 

47. How many yards of carpeting, 2 feet 3 inches broadi 
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will it require to coy^r a floor that is 48 feet long and 30 
feet 6 inches broad ? Ant. 216yd. 2^. Sin. 

48. How many men will it require to repair a piece of 
work in 50 dayg, when 14 men can do it in 100 days.^ 

Ana. 2Qmen, 
Promiscuous Examples, 

49. If 1 cwt. of sugar poet 11 dollars 37J cents, what 
jvill 18 cwt. 3 qrs. 19 lbs. cost.!* Ans. j[2l5 21c<*.-f 101. 

60. Bought 156 yards of cloth for 730 dollars, a part 
of which being damaged, I am willing to lose 22 dollars 
on the whole : at what rate then must I sell it per yard f 

Ans, 4 63c<«. 8m.4-72^ 

51. Bought 19 cwt. 2 qrg. 17 lbs. of tobacco at 9 doDars 
31 1 cents, per cwt., and sold it for 10 dollars 65 ceiits 
per cwt. : what was the prime cost ; what was it sold for ; 
what wSs the gain f C Cost J 1 83 QOcts, 7m. 

Ans. < Sold for *^09 29cts. Im.-f 
( Gain f 26 28ct«. 4m. - 

52. If 47 yards of nwslin coet 14 dollars 75 cents, 
what was it per yard .> Ans. 3Uts. 3m. 

53. A number, consisting of 354 men, are to be clothed; 
each suit to contain 3 J yards of cloth that is 1 J yards wide, 
and to be lined with holkind which is threis quarters of a 
yard wide.; how many yards of holland will line them ? 

Ans. 2212|y</. 

54. A pole whose height is known to be *5 feet, at 12 
o'clock at noon casts a shadow on level ground to the 
distance of 33 feet 10 inches. What is the breadth of a 
river which runs east and west close by the north side of 
the bottom of a tower known to 'be 250 feet high, if the 
shadow of the tower projects 18 feet 6 inches beyond the 
opposite bank of the river.' Ans. 319/1. lOin. 

55. The earth which we inhabit is three hundred and 
sixty degrees in circumference, and turns round on itjs axis 
once in twenty-feur hours; a degree of longitude at the 
equator is 69| milqs, but a degree of longitude in the lat- 
itude of 40 degreed is only 46 miles : how many miles are 
the inhabitanta at the equator carried in o?ne minute by 
this motion, and how much farther in a minilte are thev 
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carried by it'thtui the inhabitants who live in latitude 40 

legTCes ? 

^n». The inhabitants of the equator are carried 17Jtf. 
^nr., and SJtf. '3/Vir. mrther than in lat. 40^. 



DOUBLE RULE OF THREE. 

The Doable Rale of Three is that in which five tenm 
are given to find the sixth; three of the given terms being 
a supposition, and two a demand. 

RtUe. 

1. Set that term which is of the same name with that 
in which the answer is required in the third place. 

2. Consider each pair of similar tetms separately, and 
the third one, as the terms of a statement in the single 
rule of three, and set them in the first or second places, 
as directed in the rule ibr stating the single rule of three. 

3. Multiply the two terms in the first place together. 

4. Multiply the two terms in the second place together. 

5. Multiply the^ product of the two terms of the second 

place by the term standing in the third place, and divide 

that product by the product of the two terms standing in! 

the first place, for the answer in the*8iune d^ominationi 

with that of the third place. 

^oUj^^lf the terms cohnst of different denominatiofii, they 
must be reduced as in the single rule. 

Proof. — By two statements in the single rule of three, 
or by inverting the statement. 

QueiUong. 

What is the Double Rule of Three.' 

When 3rou are about to make a statement in the Double 
Rule of Three, which of the terms is fitst to be set 
down, and in what place.' 

What is then to be considered.' 

What is to be done with the two tenns which stand in 
the first place.' ' 

What is to be donewitli the two terms which stand in 
the second place .' 
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By what do you multiply the product of the two tenns 
Htanding in the second place ; and by what do you divide 
that product for the answer ? 

What 16 to be noted when the terms consist of differ- 
(>nt (If^nominations ? 

How do you prove the Double Rule of Three? 

iixiuuples, 

1. If 10 men in 18 days earn 56 dollars, how many dol- 
lars can 20 men earn m 35 days ^ 



fnen 10 
dai/t 18 

180 



2QJ 
35 ( 



66 dob. 



100 

60 

700 
56 

4200 
3500 



UQp9lOO{$m rtcii, 7i».-h Jin9. 
360 

320 

180 

» 

1400 
1260 

1400 
1«60 

1400 
1260* 

1400 
1260 

140 Rem. 
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2. If 3 men in 1 2 days can reap 32 acres, how many acres 
can 8 men reap in 24 days? Ans, llOA, 2R. 26P. 20yd. -{- 

3. W hen 10 oxen in I H days eat two acres of grass, hov 
many acres will serve 20 oxen 27 days? Ans. tA. 

4. If 36 pounds of bread be sufficient for 9 men 10 daj .->, 
how many pounds will suffice 24 men 5 days? Am, 48/6. 

5. If 100 dollars in a year give 6 dollars interest, what 
will 335 dollars give in 1 8 months ? Ans. foO 1 Sc^y. 

6. If 56 dollars 31^ cents be the wages of 20 men for b 
days, what will 46 men earn in 32 days ? An9. ^828 92cis. 

7* Suppose 8 men can make 120 pair of shoes in 30 days, 
how many can 12 men make ih 90 days ? Ans, 54{)pair. 

8. If 37ft. of beef be sufficient fbr 12 persons 4 d«y8, how* 
many lb, will suffice 38 men 16 daysl Ant, 468/6. fofor. 

9. If 2 quarts and 1 pint of oil be sufficient for 8 lights 
4 evenings, what quantity will supply 12 lights 7 even- 
ings? Ans, 13^/. 4-32. 

10. if TJ yards of cloth that is 3 quarters wide cost 17 
dols. 37| cts., what will be the price of 24 yds. and 2 qrs. 
which is 7 qrs. wide? Ans. ^1^ 43fiK««+55. 

11. if 12 bushel^ of oats be sufficient for 20 horses 22 
d^ys, how many bushels- will serve 62 horses 36 days? 

Ans^aOhu. 3p«. 3qi. l^i.-f 376. 

12. What is the interest of 563 dollars for 4 years and a 
half, at 6 per cent, per annum ? Ans, |J 152 Old. 

13. If 6 tons, of hay be sufficient for 8 hoises 7 months, 
how much will serve 20 Jiorses I year and 5 months ? 

An^* 36T. Hcwt, 2qr, Bib. 

14. When 1 pound of threa^l makes 2 yards of linen 5 
quarters wide, how many pounds of thread would be 
wanted to make a piece of hnen 50 yards long and 3 
quarters of a yard wide ? . * Ans. 1 5/6. 

15. If 7 reapers have 21 dollars for 3 days'* work,, how 
many will earn 96 dollars in 32 days ? Ang, 3 reapers. 

16. If 100 dollars m 1 year gain 7| dollars interest, what 
sum will gain 9 doUars in 4 months ? Ans, ^360. 

17. If 27 men can build a waH 40 feet high and 54 fc* t 
long in 10 days, in how many days can 72^ men build a wall 
20 feet high of the same length ? Ans, Ida, lO^/i. 
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18. If a man can travel 305 miles in 30 days, when the 
days are 14 hours long, in how many days can he travel 
1056 miles, when the days are l!24 hours long? 

Aru. Il6<iayff. 4-2540. 

19. If 210 doDars will defray the expenses of 4 men for 
'24 weeks and 3 days, how lon^ will 15 men be in spend- 
ing 837 dollars? Am* 2bwe. 6<2a.42358. 

20. If 50 dollars in 6 years gain 15 dollars, what sum 
will gain 30 dollars in 2 years and a half? Ans. |[200. 

21. If amen receive 20 dois. 50 dts. for 4 days' labour, 
how muph must 34 men get for 90 days ? Ana. ^313^ bOcts. 

22. If the carriage of ^ cwt. for 45 miles be 18 dol- 
lars, how much will it cost to convey 76cwt. 121 miles ? 

, An8. Jl63 26ct*.-f-720. 

23. If 6 men in 7 days can mow 42 ac^s of grass, how 
many men can mow 392 acres in 14 days? Am, 28 men. 

24. If 35 cwt. be carried 20 miles for 9 dollars and 50 
cents, how much will 50 cwt^ cost to be earned 150 
miles? '. Aruf.%\Q^ 78|<<*.-f2. 

25. If 125 dollars in 1 year and 6 mouths gain 11 dol- 
lars and 75 cents, what sum will gain 31 dollars 18^ cents 
in 9 months? , Ans, ^663 5(>}c/«.-f2250.. 

26. What is the interest of 275 dollars for 4 years and 
>< months, at 6 per cent, per artnum ? Ans. f3l. 

27. With how. many doUars coiild 1 gain 6 dollars in 1 
year, if with 560 dollars I gain 56 dollars in 1 year and 8 
months ? Ans, ^100. 

28. If 5 pounds of worsted make 12 yards of staff, of 1 
yard f quarter broad, how many poiyids would-be wanted 
to tmke 75 yards, 3 quarters of a yard wide ? 

Am, &9Ufr.-f3. 



PRACTICE. 

NpRAcTTCK 18 a short method of working such questions 
in the single rule of three as have one for their first term. [ 



Ciue 1. 

lumber of m^. 

■Rule. 
Ditide ths, given number by the aliquot, a 
of « cent, for Me answer in centB. 

JfBle.-lf 
■od IbeD Tor 

Cite i. 
When the given price is oentt only. 

Ruie. 
Divide the given quintity by the aJiquot puts oTa dol- 
lar, lor the Koaw^r in dollars. 

Cow 3. 
When the given price is dollars and cents. 
Rule. 



for the answer in dollan. 

Caul. 
When the quantitisa given m of ti 
ms, aiich aa cwt. qra. at 



as 
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Rule. 

Set down the ffiven price of one of the highest ffiven 
denominations, anS multiply it by the whole oi the high- 
est denomination; then take aliquot parts of the next 
lowest denomination continually, and add the products 
together for the answer. 
Proof. — By the single rule of threes 

r 
Que§Hont» 

WhatisPractiee? 

Repeat the Practice table, or table of aliquot parts. 

When the given price is a |, a 4, or | of a cent, .or 
any number of mills, by what ruTe do you proceed, and 
what is to be noted if the ^ven price is J ? 

When the given price is cents only, foy what rule do 
you work? * 

Repeat the rule for performing the operation when the 
given price 18 dollars and cents. 

By what rule do you work when Ui^ given quantity 
consists of divers denominations, cwt. qrs. and lbs., or the 
like, and the given price consists of dollars and cents f 

How do you prove PVactice f • 

ExmmpleB. 
Cask 1. 

1. What is the value of 48 yards of t^pe, at a quarter 
of acent a^ard? 

2. What IS th« valq^ of 16M yards, at half of a cent a 
yard ? 



eU. 
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3. 296 at 

4. 3268 at 

5. 4260 at 

6. 5324 at 



48 

12 cents. 4fi«« 
each- 



4U|1«54 



i 



|8.27 Jin^. 

{16 34clf. 
(31 95€t9. 
[13 31cff. 
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7. 

8. 

9. 
10. 
tl. 
12. 
13. 



2. 
3. 
4. 

5. 

8. 

7. 

8. 

9. 
10. 
11. 
12. 
13r 
14. 
15, 
16, 
17. 
18. 
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634 

25^ 
3456 

498 
8462 
1264 
4628 



at € mills eaelw 

at 4 

at 5 

at 6 

at 8 

at 7 

at 9 



Jint, 



1 . What is the value of 54260 at 25cU. 



25 



54260 



135,65cU. 

What is the value of 3648 at 6 Jc(#. 

742 at 10 
8264 at 20 
386 at 25- 
5876 at 50 
3542 at 45 
31925 at 80 
4264 at 12J 
18626 at 55 
1724 at 37| 
528 ^t 16 
• 13854 at 56^ 
4858 at 29 
S267 at 85 
190 at 20 
3654 at \^ 
17636 at 70 



{ t 26 8 

1 40 8 
17 28 

2 98 8 
67 69 6 

8 84 8 
41 65 2 

each? 



^228 00 

74 20 

1652 80 

96 50 

2938 00 

1593 1^0 

25540 00 

533 00 

10244 30 

646 50 

84 48 

7792 87 

1408 82 

1926 95 

38 00 

685 12 

12346 60 














5 

OQ 

u 

5 




Ccue3. 

1. What is^the value of 5ctol. Iqr, 14/&. at 2doIlarF 
and 50 cents per cwt. ? 



Iqr 



14^. 



ft 



12 50 




13 43? Ana. 
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S. Whait 18 the vahie of lOcwt. 2 qr. 7 lb. at lOdofian 
f5 cents per cwt. ? Am. ^108 2eh:t8, 

3. What is the value of 7 cwt. 3 ^rs. loTb. at 4 duilara 
13 cents per cwt. f Ans. {32 mcU, dm. 

4. What is the value of 129 cwt. 1 qr. 10 lb. at 1 doUar 

5 cents per cwt.? Ans, ^iZo HOets. 6m. -f 

5. Wliat is the value of 16 cwt. 2 qr. at 5 dollars 18 
cents per cwt.? Atu. $35 ATfcU, 

6. What is the value of 130 cwt. 1 qr. at 15 dollars per 
cwt.? An8,$\9SZlbct9. 

7. What IB the value of 25 cwt. 1 qr. 91b. at 1 dollar 
75 cents per cwt. ? Ans, J44 32cto. 8OT.-f 

8. What is the value of 2 qr. t4lb. at 27 dollars 10 
cents per cwt. ? Ans, {16 Q^cts, 

9. Wliat is the value of 6 lb. 602. l6dwt. 5gr. at 4 
dollars 16 cents per lb. ? Ans, {26 86c(«* 8m. 

10. What is the value of 27 lbs. 10 oz. 4 dwt. 18gr. 
at 26 dtils. 35 cts. per lb. ? Ans. {733 92clff. 7m. 

11. What is the value of 9 lb. 11 oz. 17 dwt. 22 gr. at 

6 dollars 13 cents per lb. ? Ans,.fi%\ 24cts. 3m. 

12. Wha,t is the value of 816 02. 13 dwt. 12 gr. at 12| 
cents per ounce ? * Ans. $102 OSds, 3m, 

13. What is the value of 27 yards 3 qrf at 9 dollars 65 
cents per yard? Ans. {267 IHcts, 7m, 

14. What is the value of SS6 yards 1 qr. at 84 cents 
per yard? Ans. {722 61d#. 

13. What is the v«lue of 126 yards 2 qr. 2 nails, at 4 
dollars 75 cents per yard? Ans.^QOX 46cts, Sm.-f 

16. What Is the value of 428 gals. 3 qts. at 1 dollar 40 
cents per gallon ? Ans, {600 25cfe. 

IT What Is the value of 765 gals. 3 qt. 1 pt. at 2 dol- 
lars 18J cents per gallon? Ans. {1676 34fc<t. 

18. What is the value of 5 hhds. 31 j gals, at 47 dol- 
lars 12 cents per hogshead ? Ans. {259 16c^ 

19. What IS the value of 17 hhds. 15 gals. 3 qts. at 64 
dels, 75 cents per hogshead? Ans, {1116 92cts. 7m. 

20. What is the value of 120 bu. 2 pecks, at 35 cents 
per bushel? Ans. {42 17c<f. 5m. 

21. What is the value of 780 bu. 3 pecks 2 qts. at 1 
dollar 17 cents per bushel ? Ans. {913 55c-<*.+ 
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22. What is the value of 1354 bu. 1 peck 5 qts. 1 pt. 
at 25 cents per bushel? Ans. ^338 60rU. 5m.+ 

23. What 18 the value of 35 acres 2 roods 18 perches, 
at 54 dollars 35 cents per acre ? Ant, ^1935 53ct«. 9m. 

24. What is the value of 146 acres 3 roods 10 perches, 
at 35 dels. 10 cents per acre? Ant. ^51 53 llc^. 8m.+ 

25. What is the value of 750 acres 1 rood 4 perches, at 
[12 dols. 25 cents per acre? Ant, {9190 nScU. 8m.+ 

ApplicaHtm, 

1. What is the value of 84 cwt. 2 qr. 14 lb. of sugar, 
at 10 dols. 50 cents per cwt. ? An$. {888 5^ets. 2fn.-f 

2. Bought 17 cwt; 1 qr. ^ lb. at 12 doUan 12| cents per 
cwt. : what is the amotmt? Ant, {209 91c^. 9m. 

3. Sold U T, 10 cwt. 3 qr. of iron, at 80 dols. 15 cents 
per ton: what is the amount? Am. {1245 33ct«.-f 

4. Bought 170 pieces of tape, each piece containing 36 
yards 2 <}r., af a quarter of a cent per yard : what is the 
whole pnce of the tape ? Ant, {l 5 08c<#.+ 

5. A man boucht 175 icies 3 roods 12'^rches of land, 
for which he paid 52 dollars 15 cents per acre : what was 
thewhdef ' 4n«. {9169 27ct«. 2m. 

6. What is tiie value of 1365 papers of pins, at a half 
a cent per paper? Ati, {6 82^c(«. 

7. How much will 7^4 gailoBa of brandy come to, at 
84 cents per gallon.' Aht. {658 56c<r. 

STpiLING MONEY. 

Cdte 1.— Wh^ the ^ven price is farthings. 
Rule. — Divide bv aliquot parts of a penny, for the an- 
swer in pence; ana reduce the pence tc^ pounds. 

Ccue 2, — ^When the given price is any number of penc<! 
less than twelve. 

Aii/e.-^Divi(le by the aliquot parts of a shilling, for 
the answer in shilHngs ; which reduce to pounds. 

Oue 3. — When the given price is pence, but exceeds 
the number of pence m a shilling. 

Rule. — Set down the given* quantity as so many shil* 
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lin^, and divide by the aliquot parts of as many pence as 
the given pence exceed twelve; r<::collecting to add in 
the ffivtni quantity the answer will then be shillings, 
wliicli reduce to pounds. 

C€ue 4.— When the given price is shillings. 

Rule, — Divide by the aliquot parts of a pound, for the 
answer in pounds. 

Coie S.-r^When the given price is pounds, shillings; 
and pence. 

Rule, — Multiply the given qbantitv by the pounds, and 
divide by the aliquot parts of the shufings^ and pence. 

Case 6. — When the given quantity consists of*» divers 
denominations, and the ^iven price, of one of the highest 
denominations ; as pounds, shillings, and pence. 

Rule, — Set dowa the pven price of one of the highest 
denominattoBS, antf^inultiply it by the whole of thtf high- 
(>st denomination, and then dividb the given price by the 
aliquot parts of each of the lower denominations. 

Questions, 

When the given price is farthings, by what rule do you 
work ? 

When the nven price is any number c^rpence less than 
twelve, how So you pibceed ? 

How do you proceed when the given price is pence, 
but. exceeds the number of pence in a shilling? 

Repeat the rule for perfomung the operation when the 
given price is shillings. 

By what rule do you work when the given price iN 
pounds, shillings, and pence ? 

Repeat the rule for performing the operation when thr 
given quantity consists of divers denommations, and "'^ 
given price is pounds, shillings, and pence. 
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Example* 
Cass 1. 



<0J 



375 at J (2)1 
12)93| 

la. 9|€r. 



1 



876 at 4 (3) J||1956 at i 



12)437^ 
2|0)3|6 5 



t 



478 
339 



£1 16 b\ 



12)717 
2|0)5|9 9 



4. What 18 the value Qf 475 at | ? ' 
6. 299^4 

of I 



6. 



(1) IfA 



978 at I 
Case 2! 

487 at 1 penny 

210)4|0 7 



£2 19 9 I 
Aiu. 98. ]0|</. 
12*.» 5jrf. 
je3 U. If/. 



je2 7 
S« What ^ the value of 978 at 2pendl?«^ft«. 8 3 



3. 

4. 

9 



499 at 5 
792 at 6 
888 at 9 
921 at 11 

Case' 3. 

(1) l^jlL 896 at l^d. 



10 7 11 
19 16 
33 6 
42 4 3 



\\i\ 896 

S|0)i00|8 

. Am. £50 8 

£ 8. d. 

2. What the value of 487 at 1 5 pence ^ An8. 30 8 9 
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3. 
4. 



979 at 
532 at 23 



pen< 



90 15 
62 12 \ 



496 
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Caib 4. 

0/ t{iVfi096 at 2 shiilinip. 

' '£109 lU, Am. 
«. WlMl M the nine of 489^ at 5 shilliiigBf Am. 1S2 



3. 

4. 
6. 



(l)l# 



1 



I 



^i 



937 at 11 

1286 at U 
2798 at 19 

Case S. 

958 at £2 lit. Oi. 

2 

. * 

1916 
4l9 
47 It 
23 19 



M6 7 
964 10 
2658 ^ 



£2466 17«. Am. 

£ i. d. £ 9. d. 

$.Wh«titthevalaeof569at4 13 74? ^m. 2563 12 7^ 

3. » 1967 at 5 16 9{ 11488 10 2| 

4. 2975 at 7 19 11} 23796 18 Oj 

Case 6. 
CM«^. U>.^ qr, £ #. if. 



(I) 2 1 4 at 1 



lb. 

4 



3 



7 6 perevt 

2 



6 15 • 

16 lOJ 

2 4] 



Am. 7 14 34 

2 CW.ft 9qr.im. at £4 7«. 6if. 
16 
22 

19 
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•Am. £42 4f. 

60 14 8|4 
15 6 0|+ 
f9 f 8 
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TARE AND TRET. 

Tare and Tret are allowances made tor the buyer, on 
.<onie particnlftr articles. 

^Tare is the weight bf the box, bag, barref, or whatever 
contains the goods sold. 

Tret is the allowance made fbr wastage. 

Gross is the weight of the roods sold, wiCh box, bag 
or whatever contains them, included. 

When the tare is deducted from the gross, what re*- 
mains is called suttle. ^ 

Nest weight i^* that which remains after all allowances 
have been deducted. 

Case T. 
When the tare is so much on a given quantity grow. 

Halt. 

Subtract the ffiven tare from the givea <}iiantityt and 
the remainder wul bQ the neat weigh^. 

CoMt 2. 

When the tare is so much |>er bag, box. hogshead, or 
other denomination. 

Multiply the given tare per bag, box, barrel, &c. by 
the number of bags, boxes, barrels, &c. apd subtract the 
product from the gross ; the remainder will be the neat 
weight. 

Com 3. 

When the tare is so much on the hundred wdght. 

Divide the ^(foss weight by the aliqnot part or paM of 
a hmidred weight, and deduct the amount of the result 
from the gronB, aad the remainder will be the neat. 

Com 4. 

When tare and tret are both allowed 
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Fint find the tuA which deduct from the groeB, and 
the remainder will W sattle. 

Divide the euttle by 26*, the product will be the tret, 
which subtract from the auttle, and the remainder will be 
the neat 

What are tare and tret ? 
What is tore f 
What is tret? 
What b erroes ? 
What if 
deducted? 



18 wt 
isuK 



What is the remainder called, when the tare has been 



What is the remainder called, after all allowances 
have been made ? 

When the tare is so much on a givcni quantity gross, 
how do you work to obtain the neat? 

When the tore is so much on the bag, box, barrel, 6lc. 
how do you obtain the neat ? 

When the tare is so much dn>the hundred weight, 
how do you obtain the neat ? 

When tare and tret are both allowed, how do you ob- 
tain the neat ? 

1. What is the neat weight of 1 hogshead of tobacco, 
weighing 5 cwt. 2 qr. 15 lb. gross, when the tare is 3 qr 
71b.? Cwi.qr.lb. 

6 2 15 
. 3 7 



4 3 8 An$* 

2. What is the neat weight of 8 hogsheads of sugar, 
each weighing 7 cwt. 3 qr. 20 lb. T tare in the whole, 
5 cwt i qr. 19 lb. ? Am, Sfku4, Qgr, \lb, 

3. How much is the neat weight of a hogshead of 
tobacco, weighing gross 6 cwt. 2 qr. 5 lb. ; tare 39 lb. ? 

Jbu, 6ctot. Oqr, ftStlb, 



* Four pounds on the 104 lb. is the usual allowance for tret $ the 
asop therefore why we divide by 26 is, that 4 is ^ of 104. 
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4. What is the neat weight of 369 cwt. 2qr. 2Ub. 
gross weight of tobacco i tare in th^ whole, 10 cwt. 1 qr. 
l*Ib. ? ArOt. 369c«)«. \qr. 9lb, 

^ How much is the neat weight of 8 hogsheads ot 
su^r, each weighing 5 cwt 1 qr. 19 lb. gross; tare in 
the whole, 2 cwt. qr. 23 Jb. f Am, 4\cwL Qqr, Mlh. 

6. What is the neat weight of 3 barrt Is of indigo, 
weighing as follows: viz. No. 1, 3 cwt^2q~. 191b. grosd; 
tare 34 lb. — No. 2, 6 cwt. qr. 131b. gross; tare 67 lb.— 
No. 3, 4 cwt. 3 qr. 5 lb. gro8»; tare 46 lb. i 

•* • Ant^ 13cto«. 1^. 12/6. 

Cose S. 

1. How much is the. neat weight of T easks of sugar, 
each weiffbing 3 cwt. t qr. IS lb. gross ; fare S5 lb. per 
cask P Cwt, qr, 4b, lb, 

3 2 12 * 25 

7 7 



25 1 
1 2 7 

23 2 21 



d8)175(4)ft 

168 

I 2^. 

'lib. 



2. What is the neat weight of 7 hogsheads of sugar, 
each weighing 4 cwt. 2qr. 24 lb. grdss; tare, 2qr. 181b. 
per hogshead r - Ans,2Scwt. t^. 14/6. 

3. Sold 6 casks of indigo, weighing gross 21 cwt. 2 qr. 
'21 lb. ; tare, "2 qr. 3 lb. per cask : what is the neat 
weight, and value thereof at ^5<60 per cwt. ? 

a J Neat, 18rwf. 2qr, 2tb, 
•"***• I Value, glOl S9ct8: 7m.4 

4. Bought 9 casks of raisins, each weigiiiiig 2 cwt 
1 qr, 2f) tb. gross ; tare, 30 lb. per cask : what is the neat 
weight thereof, and value at j|[o.10 per cwt. f 

A J Neat, 1 9cwt, 3qr, 1 1 lb. 
•^'**' ) Value, ^101 22cU. 3)».-h 

Case 3. 
I. How mnch is the neat woight of 25 kegs of raisins, 
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each, grro68, Icwt. 2qr. 15 lbs. ; tare, 19 lb. per hon- 



dred weight 



Cwi.qr.lb. 
1 2 15 

6X5=26 



• 


8 19 
6 


16 


< 

t 

3 


40 3 1) 


2 
1 


6 3 9 
2 25 
1 12 




6 3 18 



^ 33 3 21 Am. 

2. What is the neat weight of 4 hotheads of sugar, 
each weighing 7cwt. 3qr. 14 lb. gross; tar||20lb. per 
hundred weignt? Ana, %bcwU 5|r. \4Xb. 

3. What is th^neat weight and value of 10 hogsheads 
of tobacco, each weighing 5 cwt. 1 qr. 13 lb. gross, 
and 16 lb. tare per cwt., at 8 dollars and 76 cents per 
cwt. .^ V 4... 5 Neat, 46cto(. 

-•**• ^ Valu«5 ^402 60c«.. 

4. What is the neat weight iwd value of 6 hogsheads 
of sugar, each weighing 4ewt. Iqr. 241tt. gross; tare, 
18 lb. peKcwt. ; at 7^ cents per pound f 

ji«. 5 Neat, 22cirt. \qt. t7lb. 
•««• \ Value, ^l38 92cif. 6m. 

Ca»e4. 

1. There are 17 bo^es of sugar, each 1 cwt. 3qr. 181b 
poBs; tare, J 6 lb. per cwt. ; tret, 41b. per 104 lb. : what 
IS Uie neat weight, and what is the value at 7 dollars and 
iO cents per cwt. ? | 
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Chot,qr.lh* 
1 3 18+1 

4X4=16 






72 


16 




4 


30 S 


8 


1 3 


18 



7 60 

26 



16 



1 



32 1 26 
4 2 16 



qr, 
1 

4 IT 



45 


60 


152 


197 


60 


3 


80 


1 


90 




27 



27 3 11 suttle. 
1 r 



293 57 value. 



26 3 4 neat. 

2. What is the n«uit weight and value ofti2 bags of 
coffee, each 2 owt. 1 qr. TOlbs. gross; tare, 18 lb. per 
cwt. ; tret, 41b. per 1041b. ; at 2 19.60 per cwt. ? 

a S N«at, 22cto$. 2qr. 18/6 
•^'^•iValue,^444 16cfe. 

3. In 6 hogsheads of su^^ar, each jveighinff 4 cwt. 

1 qr. 11 lb. ffross ; tare, 1 qr. 5 lb. per hogsneaoi tret, 4 
lb. per 104 lb. : what is the neat weightj and Vaiue at 
46.75 per cwt. ? ^ . i Neat, 23cio<. \qr, 16/6. 

•*^- i Value, Jl 57 90c<#. 

Application. 

1. At 23| cents per pound, what will 13 bags of cofiee 
come to, weighing gross 17 cwt. 3 qr. 22 lb, tare in the 
whole, 3 qr. 14 lb. ? Ant. ^444 S4ctt. 

2. There are 15 hogsheads of sugar, each hogshead 
weighs 5 cwt. 2 qrs. 1 9 lb. gross ; tare per hogshead, 

2 qr. 25 lb. : what will the sugar amount to, at |{6.75 per 
cwt.? 



a ) Neat, 74cie(. Oqr. 22/6. 
•**** ( Value, ^500 82c^. 



3. At $3.75 per cwt., what will 4 hogsheads of tobac- 
co come to, weighing gross, viz. No. 1, 6 cwt. 3 qr. 
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18 lb. — No. 2, 7 cwt. qr. 10 lb. — No. 3, 5 cwt. 3'qr 
26 lb. — ^No. 4, 8 cwt. qr. 3 lb. ; tare, 12 lb. per cwt. ? 

A S Neat, 2^ctc^ O^r. 1 /5. 

^^' \ Value, ps 78cto. 3m. + 

4. What is the cost of 24 casks of pranes, each ca^k 
weighing 1 cwt. 1 qr. 23 lb. gross; tare, 18 lb. per cask; 
at ft5.17^ per cwt.? ^ S Neat,'3lcti7f. Oyr. 8/6. 

•^'"* } Value, 1^160 79cfo. 4m. 

5. Bought 15 boxes of sugar, eacn box weighing 
i cwt. 1 qr. 13 lb. gross ; tare, 22 lb. per box : whatr was 
the neat weight, and amount at |9.6 \ per cwt. ^ 

a ' J Neat, 17cto<. 2qr, 6m. 
'^"*- J Value, ^109 13/t*.+ 

6. What is the neat weight artd value of 10 hogsheads 
of sugar, ctach hogshead weighing 6 cwt. 2 qr« 14 lb. 
gross; tare, 18 lb. per cwt.; tret, 4 lb. per 104 lb.; atJ 
1 4 cents per lb.? ■ a S Neat, SSctcL \qr. 26/6. 

* wxw. j| Value, ^688 T2cts. 5m. " 



;' INTEREST. 

Interest is an allowance made for the use of money. 

In computing interest, four things are to be particii> 
larly observed ; vie principal, time, rate per cent., anil 
amount. 

Principal is the sum for which interest* is to bo com- 
puted. 

Rate per cent, per annum is the interest of 100 dollars 
or pounds for one year. 

Time is the number of years, months, &c. for which 
Interest is to be computed. 

Amount is the principal and mterest added together. 

When thp time is one year, and the rate per cent, is | 
any number of dollars or pounds. 
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/{u/«.— Multiply the dollara or pounds by the rate per 
cent., and divide by 1 00; the quotient will be the interest 
for one year. 

JVbfo.— When the rate per cent- ia not equal to a whole number, 
but consists of a traction, such as i, i, or t, the aliquot parts 
of the principal must be taken ; after which, divide by 100 for the 
interest. 

JVsfe 2. — When the rate per oent. is any number of dollars or 
pounds, and i, i, or I, s^y 4i, 4i, ox 4| per eent., multiply the 
principal by the whole number, and add, i, i, or % of the principal 
to the product, then divide by 100 as before. 

Ca»e t. 

When the interest is required for several years. 

Rule. — Find the int«re8t for one year, and multiply thr 
interest for one ye^ by the nuonberof years for which the 
interest is required. 

Abifr — If the interest is reqiiiredibr year^and months, multiplv 
the interest for 1 year by the number of years, and add aliquot 
parts for the months of tne interest for 1 year. 

Com 3. 

When ^ interest Is required for any number of 
months, weeks, or ^ys, less or more than one /ear. 

Rule. — 1. Find the iitterest of the given sum for 1 
yciar. ^ 

2. Then, as 1 year is to the given time, so is the in- 
terest of the given sum^for 1 year to the interest for the 
time required. 

Ckm4: 

To find the tnterest of any sum for any liumber of 
(lays^ as computed at banks. 

Rule 1. — Multioly the dollars by. the number of days 
[and divide by 6 ; uie quotient will be the aii::«wer in millt^. 

Rule 2.-»The interest of any number of dollars^ for '0 
days, iiX 6 per cent., will be exactly the numbed of cents ; 
and if any other rate per cent, is required, take aliquot 
parts, and add or subtract according as the rate per cent 
in more or less than S. 







INTfiSEBT. 

> 

CohS. 

The amomit, timet and rate per^cent. given, to, find the 
principal. 

RtUe. — 1. Find the amount of 100 dollars for the tim - 
required, at the gyreo ratejier cent. 

2, Then, as the amount of 100 dollars for the time re- 
quired, at the given rate per cent., is to the amount given, 
so is 100 dollars to the principal required. 

Cofc 6. 

The principal, amoimt, and time given, to find the rate 
per cent. 

RtUe. — 1. Find the interest for the whole time given. 
hy subtracting the principal from the amount. 

'2. Thou, as the principal is to 100 dollars, so is the 
interest of the principal for the given time, to the interest 
of 100 dollars for the same time. 

3. Divide^ the int^est last fbtmd by the time, and the 
quotient will be the rate per cent. • 

Ca$e 7. 

To find the time, when the principal, amount, and rate 
per cent, are |fiven. 

RtUe. — Divide the whole interest by the interest of 
the principal for one year, and the quotient will be the 
time reqimred. / ' 

COMPOUND INTEREST, 

Compound interest is that in which the interest fbr one 
year is added to the principal, and that amount is the 
principal for the second year; and so on for any number 
of yf^ars. 

Rule. — 1. Find the amount of the ^ven sum for the 
first year by simple interest, which will be the principal 
for the second year; then find the amount of the princi- 
pal for thtf second year for the principal for the third 
year ; and so on for any number of years. 

2. Subtract the first principal from the amount, and 
the remainder wiU be the compound interest required. 
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What lift interest ? 

What four things are to he particularlj ohserved in 

mputin^ interest r > 

What ifl principal ' 

What is rate per cent, f 

What is time ? . ^ 

What is amount ? 

Repeat the rule for finding the interest, when the tune 
is one year, and the rate per cent, is any number of dol- 
lars or pounds. 

What is to be noted when the rate per cent, is less 
than a whole number, but coxisists of a fraction, such as 

^ What is to be noted when the rate per cent, is any 
number of dollars, with a fraction ; say ^, 4i, 4|, or the 
like? 

How do you proceed When the intereat for several 
y^rs is required ? 

What is to be noted if the interest is required for 
years and months? 

When the interest is required for any number of weeks 
or days, less or mqfp than one year, by what rule do you 
peiform the operauon ? • . 

How do you proceed to find the interest, at 6 per cent., 
for any number of days, as computed at banks ? 

What is to be observed when the interest is at any 
other rate tiian 6 per cent, f 

Repeat the rule to find the principal, when the amoont, 
time, and rate per cent, are given ? 

How do you proceed, when the principal, amount, and 
time are given, to find the rate per cent. ? 

How do you find the time, whan the principal, amount, 
and rate per cent, are ^iven ? 

What is compound mterest f 

How is compound interest computed? I 

EiPamples in Case 1. 
1. What is the interest of 500 dollars ht 1 year» at 6 
per cent, per annum? 
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(1) ^00 
6 



100-^|j30|00 Am. 

2. What is the interest of 225 dollars for 1 year, at 7 
dollars per cent, per aimuiD ? Ans. ^1 5.75. 

3. w hat is the interest of 384 dollars 50 cents, for 1 
year, at 5 dollars ))er cent, per annum .^ Ann. ^19.22^. 

4. What is the interest of £5H0 XOs. for 1 year, at £9 
per cent, per annum .^ Am. j£34 16«. 7d. 

5. What is the interest of 1654 dollars 81 cents for I 
year, at 5 dollars.{>er c«nt. per annum? Am. ^82.74.+ 

6. What is the interest of 1500 dollars, for 1 year, at I 
dollar per cent, per annum? Ans, ^7.50. 

7. What is the. interest of £350, at 5} per cent, per 
annum, for 1 year ? Am, £18 7«. 6d, 

8. What is the interest of 524 dollars, for 1 year, at 
5{ dollars percent, per annuqa? An», ^27.51. 

9. What would be the interest of 842 dollars, for 1 
year, at b\ dollars per cent, per annum? Am, ^46.31 • 

^ Case 2. 

1. What is the interest of 500 dollars, fcr 4 years, at 
6 dollars per cent, per annum ? « 

• $^00 
6 



30 00 



£< 



120 00 jAm, 
S. What will be tEe interest of 540 dollars, for 2 
years, at 5 dollars per cent, per annum ? Am, ^54.00 

3. What is the interest of £lV4 5«. 6d. for 3 years, at 
jC4 per cent, per annum? ^ Am, £\4 I9s,2d, 

4. What would be the interest of 482 dollars, for 7 
years, at 6 dols. per cent, per annum? Am. {202L44. 

Case 3. 

1. What is the interest of £500, for S years and C 
months, at £5 per cent, per annum? 
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JC560 
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28|00 Int. fbr 1 yeur. 
66 Int. ft>r 2 yean. 

14 — 4 yew- 

2« Wliat is the interest of 325 doUan, ibr 4 yean and 

2 months, at 4 dollars per cent, per annum ? 

Aru, ^54 \6cU. 6m. 

3. What is the interest of 640 doUars, for S yean and 

3 months, at 4 dollars per cent, per annum? 

An». |1 76.40. 

4. What is the interest of 840 dollars, for 5 years and 

4 months, at 7 dollars per tent, per annum ? 

Aru, ^313.60. 

5. What is the interest of 560 dollars, for 4 months, 
at 6 dollars per cent, per annum ? 

560 ^ 
6 

> 100)33 60 As 12 : 4 :: 33 60 : 11 20 Am. 

6. What is the interest of 1200 dollars, fbr 15 weeks, 
at 5 dollars per cent, per annum ? Ant. ^17.30. 

7. What will be the interest of 240 dollius, for 61 days, 
iit 4J dollars per cent, per annum ? Ant. ^1.90.-f 

8. What is the interest of £1000, for 14 months, at 
£1 per cent, per annum? Ant. £81 13#. 4d. 

9. What is the interest of .450 dollars, for 6 months 
and 20 days, at 5^ dollars per cent, per annum ? 

I Ant. {13.75. 

10. What IS the interest of 376 dollars 25 cents, for 3 
years 2 months 3 weeks and 5 days, at 6 dollars per cent; 
por annum? Ant. |^72.85.-f 
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Cage 4. 

1. What is the interest of 563 doUars, for 60 days, at 
per cent, per annum ; and likewjae at 7 per cent, per 
annum ? 

{563 }563 

60 60 



6)33780 



.^fiff. 5630 milk. 



6)33780 

5630 
938 






Interest at 7 per cent. 656 & mtUs. 

2. What is the interest of 854 dollars, for 30 days, at 
6 per cent, per annum ? Ans, j(4.27. 

3. What IB the interest of 11 Op dollars, for 48 days, 
at 6 p<^r cent, per annum? Ans. ^B.f^O. 

4. What is the interest of 3459 dollars, for 75 days, at 
6 per cent, per annum ? Ans. j543 23d*. 7m. -f 

5. What is the interest of 1500 dollars, for 60 days, at 
5 per cent, per annum? Ans. { 12.50. 

Ccue 5. 

1. What principal, at interest for 8 years, at 5 per 
cent, per annum, wil^ amount to 840 dollars? ' 

8 years. 

5 dollars. > ' 

40 Int. of {100 fbr 8 years. 

100 i t t i' 

140 : 840 : : 100 : 600 Ans, 

HO Amount of {lOO for 8 years. 

2. What principal, at interest for 6 yean, at 4 per 
cent, per annum, will amount to £1240? Ans. j£1000. 

3. What principal, at interest (or 5 years, at 6 per 
!c« nt per anniim, wiU amount to 2470 dollars? 

Ans. {1900. 
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Case 6. 

1. At what rate per cent, per annum, will 600 doUars 
amount to 744 dollars, in 4 years ? t 

600 744 amount. 

4 years. 600 principal. 

2400 144 interest. 

% t t % 

2400 : 144 : : 100 : 6 per cent. Ana. 

2. At what rate per cent per annum, will 1200 pounds 
amount to ^76 pounds, in 5 years and 9 months? 

Ans. 4 per cent. 

3. If .834 dollars, at interest 2 years and 6 months, 
amount to 927 dollars 82^ cents, )|irhat was the rate per 
cent, per annuiii? « Ans, 4| per cent. 

1. In what time will 400 dollars amount to 520 dollars, 
at 5 per cent.' per annum? 

$ t 

400 520 

5 • 400 

• — $ r. $ r. 

20|00 120 20 : 1 : : 120 : 6 Aru. 

2. In what time will £1600 amount tp jC2048, at 4 per 
cent, per annum? Am, lyeart, 

3. Suppose 1000 dollars, at 41 per cent per annum, 
amount to 1281 dollars 25 oents, how 1' ng was it at in- 
terest.^ An9,6T,^md. 

COMPOUND INTEREST. 

1. What is the ccn^pound interest of 150 doUars for 5 
years, at 4 per cent, per annum ? 
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$150 

4 

6|00 int. 1 yr. 
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|150 
6 



int. Istyear. , 



156 amount Ist year. 

^.24 int 2d year. 

162.24 amount 2d year. 
'6.48.9 int. 3d year. 



168.72.9 amount 3d year. 
6.74.9 int. 4th year. 

175.4718 amount 4th year. 

7.01.9 mt. 5th year. 

•' % 

182.49.7 amount 5th year. 
150.00.0 pnncipai. 

32.49.7 compound int. fbr 5 years. 

2. What ifl the compound interest of 760 dollars, for 
3 years, at 6 dollars per cent, per annum ? 

« ,„^ . , •««*. ^145 1.7c<*. 21H.+ 

3. Wnat IB the compound interest of £242 10#. 6rf. 
for 4 yearS} at jB6 per cent, per annum ? 

4. What 18 the amount of 1300 dollars, for 3 years, at 

5 dollars per cent, per annum, compound interest ? 

^^ „ ^ . . •^^. «1504 91c&r. 2m.-f 

5. How much IS the amount of 3127 dollars, for 4 
years, at 4J dollars per cent, per annum, compound in- 
*®'*»*' ^n*. ^3729 OOcfe. 5m. 

PromweootM ExampUi, 

1. What is the interest of 620 dols. 26 cents, for Syears 
at 5J per cent, per annum? Ans. Jl70 56c<f. 8m. 

2. What is the interest of je420, for 1 year, at 7 per 
Irent. per annum P ^u,, jgj^. g^p 

3. What is the interest of 1460 dollars, for 60 days' at 

6 per cent per annum? Jtns. $U Bfkti 
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4. What is the compoi|nd inteiest of £626 5«., fot 3 
years, at 6| per cent, per annum? w^tm. £103 ISs, 0|(f.-f- 

5. What IS the interest of X 1659, for 3 weeks, at 4 per 
cent per annum? Ans. £3 Ids, 4^. 

6. In what time will 500 dollars amount to lOOO'dols. 
at 8 per cent, per annum? Ana. 12F. 6mo. 

7. What principal, at interest for 6 years and 6 months, 
at 2 per cent, per annum, will amount to 250 doUars? 

Aru, ^22\ 23cfo. 9m. 

8. At what rate per cent, per annum, will £300 amount 
to £450, in 5 years ^ Am, 10 per cent. 
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INSURANCE, COMMISSION, AND 

BROKAGE, 

Insurance, Commission, and Brokage, are allowances 
made to insurers, factors, and brokers, at such rate per 
cent, as may be agreed on between the parties. 

RuU, 
Proceed in the same manner as though you were re- 
quired to find the interest of the given sum for one year. 
(See case lst« Simple Interest.) 

JVb(e. — If the stipulated rate is lesa than 1 per cent., take such 
aJiquot part or parts of the interest at 1 p«r cent, as the rate is of 
a dollar or pound. • 

* QuesHom, , 

What is Insurance, Commission, and Brokage? 

How do you proceed to find the Insurance, Commk- 
sion, or Brokage ? 

What is to be noted when the stipulated rate per cent, 
is less than 1 per cent. ? 

Examples, 
I . What is the commission on 625 dollars, at 4 dollars 
percent^ ^625 

4 



Ans. jj 2.^,00 
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S. What is the eomnuwioB on £1320, at 6 per cent. ? 

Ant. £66. 

3. What/is the commission on 3450 dollars, at 4} dol- 
lars per cent. ? ^ Am. ^155.25. 

4. The sales of certain goods amount to 1680 dollars : 
what sum is to he received for them, allowing 2} dollars 
per cent, for conmiission ? Ant. ^1633.80. 

5. What is tfie insurance of £760, at 6| per cent ? 

Am. £49 Hm. 

6. What is the insurance of 6630 dollars, at 7 J dollars 
per cent. ? Ans. 1^436 32ct«. Sm. 

7. A merchant sent a ship and cargo to sea, valued at 
17654 dollars : what would he the amount of insurance, 
at 185 dollars per cent. ?' Ans. |3310 12Jct*. 

8. What is the hrokage on £2150, at £2 per c^t. ? 

wJnj. £43. 

9. When a broker sells goods to the amount of 984 
dollars 50 cents, what is his commission, at 1^ dollar per 
cent. ? Am. }12 30ct8. 6m.+ 

13. If a broker buys goods for me, amounting to 1650 
dollars 75 cents, what sum must I pay bim, allowing him 



I 



H per c«at 
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Ans. p4t 16cie. lm.+ 



DISGOUNT. 
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Discount is an abatement of so much money from 
any sum to be received before it is due, as that sum 
would gain, put to interest for the given time and rate 
per cent. 

RuU. 

1. Fmd the interest of ,|00 dollars or pounds for the 
given time, at the given rate per cent. 

2. Add the interest so found to 100 dollars or pounds. 

3. As 100 dollars or pounds, with the interest for the 
given time added, 

Is to the given sum, 

So is 100 dollars or pounds to the present worth. 

If tiie discount be required, subtract the present 



^S^^SBH 



riii 



» 



DISOOVIO'. 



107 



worth from the given som, and the remainder will be the 
discount. 

JVbfe. — When ^icoimt is made without regard to time, it is 
found precisely like the interest- for one year. 

Quutioim. 

What ifl discount ^ 

What is first to be done, when you wkh to find the 
answer? . 

Afler havrng found the interest of 100 dollars, at the 
given time and rate per eent., what is next to be done? 

Afler having added the interest so found to 100 dol- 
lars or pounds, by what rule do you work to find the 
discount ? 

When discount is made without regard to time, how is 
it found? 

Examples. 

1. What is the present worth of 420 dollars, due in 2 
years, discount at 6 per cent, per annum? 

8 lie : 420 : : 

fi loe 



lS» 



18 

loe 
lie 



lffe42000(37S dollan. Am. 
336 



840 

784 

660 
560 



2. What is the present worth of 850 doDars, due in 3 
months, at 6 per cent* per annum? Ans. ^837 4l3etg. 8m.'f 

3. What is the discoimt of 645 doUars, for 9 months, at 
6 per cent, per annum? Ans. j527 TJcts. 6m. 

4. What is ^e present worth of 776 dollars 60 cents, 
doe in 4 years, at 6 per cent, per annum ? Ans. ^646.26. 
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6. What it the present worth of 580 dollars, due in H 
months,. at 6 per cent, per annum? ^ns. ji^57.69.+ 

6. What is the present worth of 954 dollars, dut in 3 
years, at 4^ per cent, per annum ? 

Ans, j^B40 52cU. 8m.+ 

7. What is^he discount of 205 dollars, due in 15 months, 
at 7 per cent, per annum .' Ans. ^16 49ct». 5m. -f 

8. Bought goods amounting to 775 uolli^rs, at 9 months* 
credit .* how much ready money must be paid, allowing a 
discount oi 5 per cent, per annum ? Ans. ^746 98ct«. 7m. 

9. I owe A. to the value of 1005 dollars, to pay as fol- 
lows: viz. 475 dollars in 10 months, and the remainder in 
15 months: what is the present worth, allowing discount 
at 6 per cent, per annum ? An8>, |}i945 AXUds, 4m. 

10. What diflference is there between the interest of 
2260 dollars, at 6 per cent, per annum, for ^ years, and 
the discount of the same sum for the same time and rate 
per cent..? Ans. ^15t) 4tki«. 2m. + 

11. What ie the discount of 520 dollars, at 5 per cent. .' 

^520 

^^6,00 Ant, 

12. How much is the discount of jC782, at 4 per cent. ? 

** Ans, £31 5*. Id. 

13. What is the discount of 476 dollars, at 3 per cent. ? 

Ans.p4,2S. 

14. Bought goods on credit, amounting to 1385 dol- 
lars : how much ready money must be paid for them, if a 
discount of 6 per cept. be allowed? Arnt. ^1301.90. 

15. I hold A.'s note for 650 dollars, but 1 agree to al- 
low him u discount of 4^ per cent, for present payment - 
what sum must I receive f Am. ^620. 75. 



EQUATfON. 

E<%UATioM 18 used to find the meui time of several pay- 
ments due at different times. 
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Multiply each payment by the tiine at which it be- 
comes due ; add the several products together, and di- 
vide the amount by the whole sum; the product will be 
the mean time. 

QuesHom, 

/or what purpose is Equation used f 

by what rule do you find the mean time at which seve- 
ral payments become due ? 

Examples* 
' 1. I owe A. £200, of which £100 are to be paid at 3 
montlls, and £100 at 9 months ; but they agree to reduce 
them to on« payipent : when must the whole be paM ? 

100x3 r= 300 

100X9 3s 900 

200 2|00)12|00 

Afu» S months. 

2 A merchant has owin^^ to him 500 dollars, to be 
paid as follows : viz. 250 doUars at 6 months, 250 dollars 
at 8 months ; but it is agreed tbat the whole shall be paid 
at one time : when mast it be paid ^ Am., Imo, 

3« A. owes B. £300, to be paid as follows: viz. £100 
at 2 months, £100 at 4 months, £100 at 6 months; but 
cbey have agreed that the Whole ehall be paid at one 
time : when roust it be paid ? Ans, Amo, 

4. C. owes D. 550 dollars, of which, 100 dollars to be 
paid at 3 months, 200 dollars at 5 months, and 2^0 dollars 
at 8 months; but have agreed to make one pa;^ment of 
the whole : at'what time must it be pud ? Ant. 6mo. 



BARTER. 

Bartsr is the ezehaiige of ofie commodity fbr another, 
tX such prices as may be mutuaDyagreed on. 
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BAKTXB. 

Rule. 



* 1. By any rule most convenient, find the value of what- 
ever you propose to exchange, at the price at which you 
propose to exchange it 

2. As the price of one of the articles which you receive, 

Is to the whole quantity, 

So is the whole value of what you give in exchange, 

Tu the answer required. 

' QuedUms, 
What is barter? , 

What is first to be done, when you propose to barter 
one commodity ' for another ? 

After having found the value of the article you propose 
to exchange, now do you proceed to find the answer? 

Exampleg, 
1* Hov^ many pounds of coifee, at 25 cents per pound, 
must be given in barter for 2 cwt. 2 qr. 13 lb. of sugar, 
at 9 cents per lb. ? Ans, 105/6, 7|^o«. 

2. What quantity of tea, at*l dollar 30 cents per pound, 
must be given for 2500 lb. of rice, at 4^ o^^ntfi per lb. ^ 

Jins, u;'6. Hoz.-{. 
3.' How much sugar, at 8 J cents per lb., must be given 
for lOa lb. of tea, at 1 dollar 25 cents per lb. ? 

Ang. 1542(6. 13i>z. 

4. A. has rice at 3 dollars and 75 cents pier cwt., for 
which B. is to give him putmegs, at ^1.87^ per lb. : how 
many pounds of nutmegs must A. receive for 14 cwt. 
3 qr. 26 lb. of rice ? Ans. 29/6. 15o2.-f 

5. 0. has linen, at 35 cents per yard, but in barter he 
will have 37; D. has 2 cwt. 3 qr. 17 lb. of chocolate, 
which he would sell for 10 cents per lb., but in barter he 
will have 12^ cents : how much hnen must P. receive for 
his chocolate ? Aru. \09yd. 2qr. 

5. How much corn, at 45 cents per bushel, is equal in 
value to 357 bushels of wheat, at 93 cents per bushel? 

Arii, 7376ti. 3pe.+ . 

7. What quantity of candles, at 9 dollars 50 cents per 
cwt. must be given for 15 cwt. qr. 27 lb. of tobacco, at 
20 c ents per lb.? Aru, ^hcwt. tiqr. 20/6.-4- 
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8. £. has 5 pieces of muslin, each piece containing 95 
yards, at 23 cents per yard, for which F. is to give him 
32 sheep, at 2 dels. 50 cents each, and the remainder in 
rye flour, at 1 doi. aind 50 cents per hundred : how many 
hundreds of rye flour must E. receive? ^>i#. \9cwt 2qr. 

9. A merchant has 1286 yards of linen, at 43 cents per 
yard, for which he is to receive 2 cwt. 1 qr. 13 lb. of 
chocolate, at 14 cents per lb., and the rest in money : how 
much money will he receive? Am. ^515.88. 

10. A. has 5.70 lb. of sugar, at 7 cents per lb., for which 
B. is to give him cheese, at 11| cents per lb. : how much 
cheese will A. receive ? Ans. 346/6. ISo^.-f 

11. G. gave 112 cwt. of iron, at 5 dols. 4 cents per 
cwt., for which he received 1208 yards of cloth: what 
was the cloth per jrard ? Ans. 46cts, 7m. -f . 

12. A grocer had sugar at 8 cents per lb., for some of 
which B. gave 750 lb. of tea, at I dol. 8 ^ents per lb. : 
bow many lb. of sugar must B. receive for his tea ? 

Ans. 90cwt. Iqr. 11 lb. 

13. C. gave 2 hogsheads of brandy, at 76 cents per 
gallon, to D., for 56 yards of cloth : what was the cloth 
per yard ? Ans. ^1 .68f . 

14. E. has 2108 lb. of flax, at 10 cents per lb., and 31 
clozen of eggs, at n| cents, per dqzen, which he barters 
with F. thus: to have 135 dols. 25 cents in money, and 
the rest in pork, at 1 dol. 58 cents per barrel : how many 
barrels is he to receive ? Ans. 50 barrels. -f 

15. Two persons barter: A. has 17 cwt. of hams, at 
13| cents per lb. ; B. has 12001b. of cheese, at 14 dollars 
per cwt. ; which of them must receive money, and how 
much? Ans. A. ^107.04. 

16. C. has sugar, which he barters with D. at 5 cents 
per lb more than it^cost him, against cofiee, which stands 
D. '20 cents a lb., but he put it to 25 cents: how much 
did the sugar cost at first ? Ans. 20cts. 

17. E. has flannel worth 50 cents per yard ready money, 
but in barter he will have 56 cents; H. has muslin worth 
3 1 1 cents in ready money : at what price ought the mus- 
lin to be rated in barter ? Ans, ^$cls. 
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18. S. bought of W. 105 tons of iron, at 10 doHara 3 
[cents per ton, and is to pay him as follows : viz. in cash> 
650 dolkTB ; 350 lb. of leather, at 20 cents per lb. ; and 10 
load^ of coal, each load containing 15 bushels, at 45 cents 
per bushel; 85 gallons of brandy, at the rate of 75 dollars 
Iper hogshead; and the rest in cofiee, at 30 cents per lb. : 
how much coflfee is W. to receive? Ans. 615^6. nearly 



LOSS AND GAIN. 

Loss AND Gain is made use of to find the loss or gain 
sustained by buying or selling any commodity. 

When you buy any commodity at a certain price, and 
sell the same at any other price, more or less, to SMsertam 
the gain or loas pn the whole. 

Rule. 

1. Find the whole amount you paid for it. 

2. Find the sum it sold for. 

3. If tbe sum it sold for be more than you paid fer it, 
subtract the sum you paid from the sum you sold it for, 
and the remainder will be the gain. 

4. But if you sold it for loss than you gave, subtract the 
sum you sold for, from the sum you paid, and the remain- 
der will be your loss. 

When you wisli to sell any commodity at a certain gain 
per cent., and are desirous to know what sum it must be 
sold for. 

As 100 is to the prime cost. 

So is 100, with the gain per cent, added, to the amount 
It must sell for. 

When the amount, at a certain rate gain per emit., is 
given to find the prime cost. 

As 100, with the rate per cent, added, 

Is to the amount, 

So is 100 

To the prime cost 

• i sasasBasa , ^i 
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When my commoditj is sold at a ceittm nte per cent. 
IBB, to find the sum rec^ved. 
Ab 100 is to the prime cost, 
So is lOO, less the per cent, lost 
Tu the stun received. 

When the snm received od selling any conunodit; at o 
ertain rate per cent, loes, is given 'jo find the prime cost. 

As lOO, less the r&te ^r cent, lost, is to tite suni rc- 
eived, m is the sum received, to the prime cost. 

For what purpose is loeE'and gain used? 

When ^ou buy any commodity at a certtuD price, and 
ell it again at aJiy pnce more or less than you gave for it, 
rhat is first to be done? 

What is next to be done, afler you find wliat you gave 

When you havf fonnd what you sold it for, and it ie 
nore than you gave for it, what is to Ge done, to^d the 

When you have fbimd the aura it sold for, and i 
than you pdd for it, how do ycu ascertain the loss; 

By what rule do you proceed, when you wish to sell any 
thing at a certain gain per cent., and are desirous to know 
'le amount it must be sold for ? 

When the amount at a certain gain'per cent, is given 
J find the coat, by what rule do you vrork ,' 



How do you proceed to fold the prime eo«t, when the 
m received on selling at a rate per cent- loss, is given to 
find the prime cost? 



A merchant bought fiO yards of linen, at GO cents 
per yard,andBDldit at 56^ cents per yard; what is gained 
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yd. yd. 
1 : 50 




Ct9» 

6} gain per yard. 



Ant. ^3.12^ whole gain. 

2. Bought 1763 lb. of sugar, at 8 cetAB per lb.; soltl 
the same at 10 cents per lb. : what was the gain on the 
whole? Ans. {35.26. 

3. A man bought flour at 5 dollars- per barrel, and sold 
it at 5 dollars 25 cents per barrel : what did he gain on 
363 barrels? ' Ant. {90.75. 

4. If a dry goods merchant purchase 150 yards of 
cloth, at 3 dollars 75 cents per yard, and sell the same at 
3 doUars 90 cents per yard, ^hat would he gain on tlie 
whole? " .^tM. {22.50. 

5 If 18 cwt. 2 qr. of hops be bought at 7 dollars and 
,60 cental per cwt., and the same hope sold for 7 dollars 
and 75 cents per cwlb, what wiA be the gain on the 
whole ? Ans. {4.621. 

6. Purchased 210 reams of paper, at 2 dollars 62^ cents 
per/eam, and sold it for 2 dollars 87^ cents per ream : wliat 
was the gain on the whole? Ans. {52.50. 

7. If 1 cwt. of tobacco cost 18 dollars 121 cents, and 
be sold for 20 dollars 75 cents, what is the gain per cwt. ? 

Am. {2.62i. 

8. Bought 150 bushels of* com, at 60 cents per bushel, 
and sold it at 45 cents per bushe] : what was the loss on 
the whole, and loss per cent. ? 

Ans. Logs on the whole, {7.60. 10 per cent. 

9. A merchant bought 7601b. of tea, for 810 dollars, 
and sold it at 90 cents per lb. : whether did he gain or 
lose, and how much per cent. ? 

Ans. Lost {126; per cent. 15}. 

10. if a yard of muslin be bought for 37^ cents, and 
sold again for 32 cents, what is the loss per cent. ? 

Ans. 14| per cent. 



99A 



Um AND GAIN. 



115 



11. When a merchant buys goods, and sells them at 
an advance of 2if. per shilling, what does he gain per 
cent, f Ans» 16| per cent. 

12. A man purchased 7 pieces of muslin, at 13 dollars 
75 cents per piece ; but finding it somewhat damaged, he 
paid 3 doHaiB 1^ cents per piece for dyeing: how, much 
must each piece be sold for, to gain 12 per cent, on the 
whole? Ana, $\S,90. 

'13 If 1 cwt. of beef be bought for 7 dollars, what 
mist it be sold for. per lb., to gain 3 dollars on the whole ? 

Aru. Sets, 9m. 

14. A man paid 23 cents per |b. for 702 lb. of coffee, 
and sold the same coffee at 19 cents per lb. : what was 
his loss on the whole f • Ant* |K^8.08. 

15. A man, when he sold a yard of clqjth for 2 dol- 
lars 23 cents, gained 10 per cent. : if he had ^Id it for 
2 dollars 75 cents, What would have been the gain per 
cent. ? ' * An*. 35§ nearly. 

16. When 100 boxes of prunes, cost 2 dollars 10 cents 
each, and by selling them at 3* dollars 50' cents per cwt. 
the gain is 25 per cent., the weight of ^ach box, one 
with another, is required ? Ans, 84/5. 

17. If A. purchaBe 16 pieces of doth, at 14 dollars per 
piece, and sell 5 pieces, at 17 dollars per piece, and 6 
at 15 dollars per piece, what must he selJ the r^t at 
per piece, to gain 12 per cent, on the whole ? 

Am, 1^15 llcts. 6m. 

18. Bought a box of tea, weighing 372 lb., for 410 
dollars, and s^ld it for 500 dollars : what was the gain on 
each pound .^ Ant, 24cts, Im,-^ 

19. When a broker in exchange receives 5 cents per 
doUar profit, hdw much is the gain per c^nt. ? 

Ans, j^5.00. 

20. Bought 5 hogsheads of molasses, containing 510 
gallons, at 1 dollar 5 cents per gallon, and sold it at 1 dol- 
lar 30 cents per gallon, on a credit of three months ; but 
I would know the gain, allowing for the present worth of 
the' debt at 6 per cent, per annum? Ans. ^1 17.70. 



M6 F£IJU>W6HIF. 

FELLOWSHIP. 

Fkllowship is a rule used to divide the gain or loss 
which may arise in paitneiship (when the stock of each 
partner is not equal) proportionally among them. 

Ca0e 1. 

When the sums advanced hy each of the partners, and 
the gain or loss on the whole, are given to find the sheg-e 
of ^ain or loss belonging to each of them. 

Rule. 

As the sum of the stocks of each of the partners added 
together, 

Is to the sum advanced by each of them» 

iSo is the yhole gain or loss, 

To the j;tun or loss of any of the paJtners* 

When the stocks are considered with respect to time. 

Jtule, 

1. Multiply each man's stock by its time, and add the 
products tog^tlier. 

2. Then as the sum of the whole stock multiplied by 
the time, 

Is to the product of each individual share multiplied by 
its time, . 
So is the whole gain or lots 
To the gain or loss of each individual. 

QuegHons. 

What is Fellowship!* 

By what rule do you work, when the sums advanced by 
(3ach of the partners, and the ^ain or loss on the whole, 
are given to^ find the share of gain or loss belonging to 
each of theAi? 

When the stocks are considered .with respect to time 
what is first to be done ? 

Af>er multiplying each man's stock by its time, what is 

en to be done ^ 
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ExampUi* — Ctue 1. 

1 Three merchantB, tradizu? together, gained 500 dol- 
ing , A.'b fltock was 800 doUan, B.'s stock 700 dollars, 
C.'s stock was 500 dollani: what wa« each man's ^har^ 
of the gain? 

AvS stock 800 

B.'s stock 700 

C.*s stock 500 



" As 2000 : 800 
As 2000 : 700 
As 2000 r 500 



n 



2000 
500 : 200 fbr A.'s sbaie. 
500 : 175 for B.'8 share. ) Am, 
500 : 125 fbr C.'s share. 

2. D., E., and F., tradkjg together, D. put ixl stocli 
amounting to 500 dollars, E. 400, and F. 300 ; and by 8 
misfertune lost 300 dollars : I demand the loss that eacl: 
must sustain, in proportion to the sum he put in? 

Am. D. $125, E. |100, F. |75. 

3. A merchant being deceased, worth 1800 doIiarB, n 
found to owe the following sums: to A. 1200 dollars, tc 
B. 500 dollars, to C. 700 dollars : how much is each tc 
iiave in proportion to the debt ? 

Am. A. |900, B. $375, and C |525. 
t 4. Three drovers pay among them 60 dollars fbr pas- 
ture, into which they put 200 cattle, of which A. had 50 
B. 80, and C. 70 : I wouM know how much each had t( 
pay? Am. A. jtl5, B. $24, C. $21. 

5. A npLn faflinff, owes the fbuowing sums: to A. 12( 
dollars, to B. 259 hilars 75 cents, to C. 300 doUars, to D 
208 dollars 25 cents ; and his whole effects were found ti 
amount to but 650 dollars : what will each one receive, ii 
proportion to his demand ? 

Am. A. $ 88.76.-f C. *221.84.+ 
B. $185.42. -f D.$ln3.99.+ 

6. Af. B., and C. are to divide 900 dollars; A. is t< 
I haye a certain .portion, B. as much again as A., and C 
I three tioKs «b much as B. : I would know each man' 
I part? Am. A. $100, B. $200, C. $000.. 
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EXOHANeS. 



7. If a man is indebted to A. 250 dollars 50 cents, to 
B. 500 dollars, to C. 349 dollars 50 cents, but when he 
comes t<T make a settlement, it is found he is worth but 
960 dollars, how much will each one receive, if it be -in 
proportion to their respective claims ? 



Ant. 



A. IJ218 61ce*. 8m.-f 
g436 36c<*. 3m.+ 
|305 01c<. Sw.-f 



II 



Examples* — Case 2* 

1 . Throe men traded together ; L. put in 88 dollars for 
3 months, M. 120 dollars for 4 months, and N. 300 dollars 
for fi months; they gained 184 dollars: what will each J 
man receive of the gain ? Ch. $ 19 09cfo. 4m. 

Ans.) M.| 34 71 c<*. 6m. 
( N. J130 \Sci8. 8m. 

2. Three persons. A., B., and 07, made a stock for 12 
months; A. put in, at first, 580 dollars, and, three ponths 
aftt>r, he put in 100 dr)llars more ; B. put in, at first, 1000 
dollars, and, afler 9 months, he put in 200 dollars ; C. put 
in, at first, 480 dollars; 3 months afler, he took* out 300 
dollars ; and 2 months after, he put in ">00 dollars ; and 3 
months afler this; he took out 100 dollars ; and 1 month 
after, he put in 1000 dollars; at the end of 12 months, 
their gain was found to be 2108 dollars 44 cents: I demand 
each man's share of the gain, f A. i=>8l 64cfe. 8m. -f 

wa»». J B. |'^32 41d*. 4m.+ 
( C. |594 Zlclt. 7m.+ 



EXCHANGE. 

Exchange is a rule used to change the currency of one 
state or country into that of other states or countries. 

Par 18 a term used to denote equality in value ; but the 
course of exchange between countries is frequently above 
or below par. 



I 

Agio is a tenn used in some eountries to denote the 
difference between current and bank money. 

Exchange is of two kinds. Foreign and Uomestic. 

* DOATRSTIC EXCHANGE. 

Rules for changing the currency of th«^- Urited Statete 
to Sterhng money, and to the currency of other states, 
and to Federal money. 

To change the currency of each of the United States 
and Sterling money to their value in Federal money. 

Rule. 

Reduce the given sum to pence, and divide the product 

by the number of pence which make a dollar. 

• « 

t . How many, dollars are there in £63 1 48, 6d. in Vir- 
ginia or New England currency ? Am. ^212.411. 

2. Exchange £230 10*. Id. North Carolina or New 
York currency to dollars. Ans. 676 32cts, 2m.-^ 

To bring dollars, or dollars and cents,. to pounds. 

Rule. 

Multiply the dollars, or dollars and cents, by the pence 
in a dollar of the curr^icy into which you wish to bring 
the given sum, the? answ^er will be pence, wliicli bring to 
pounds ; or work as directed by the practical theorems in 
the table on page 120. 

^oie. — When there are cents in the given sum, two figaresmtist 
be cut off from the right of the product, before bringing them to 
pounds. 

3. How many pounds Pennsylvania currency are there 
in 1^150? Afu.£5e os. 

4. Bring ^377.40 to pounds Massachusetts currency. 

Ans. £\\2 4s. 4d. 
6. What number of pounds Georgia currency are equal 
to ^389.46? ' Ans. JgPO 17*. bd; 
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POR«IGN EXCHANGB. 


Queationa in Toreign Exchange ^ tolni hy the 
Rule of Tiiree, or by Practice: or may be woAed by 


rul«B found by crauidohns the proportioiM which they bear 
to each other, which will frequently be aborter. 


TABLE OP FOREIGN COINS. 


fSAHCE. 


13 Deiuan - ■ . 1 Bol, 


!«J Sda ■- T . i;Lim. 


3 LivTM ... 1 Crown. 



MMieUAVQM. 



121 



■f 



1 



SPAIN. 

4 Marvadies VeUoa, or 

^1 Marvadies of Plate 

8| Quartas, or 

34 MarvadioB Vellon 

'Id Quartas, or 

|34 Marvadies of Plate 

r 8 Rials of plate 

10 Rials of Plate 

h Piastres 



1 



■ 



12 

20 

5 

6 

6 

24 



Denied 

Sols 

Livres 

Livres 

Soldi 

Grosses 



400 ReM^ 
1000 Reas 

8 Pennings 
2 Groats 
6 Stivers 
^Florins 
6 Florins 
5 Goilders* 

12 Phenee 
16 Sdulliiigs 
^ Marks * 
33 Rustics 
G Copper DoUaiB 

too Copecflf 
18 Pennings 



Quarta, 
Rial Velbn, 

Rial of Plate, 

Piastre, 
Dollar, 
Spanish Pistole. 



• Ui t, 



1 
1 
1 

ITALY. 

1 Sol, 

1 Livre, or Pezzo, 

1 Piece of Eight at Genoa, 

A do. at Leghorn, 

1 Gross, > 

1 Ducat. 

PORTUGAL. 

i 1 Crusadoe, 
1 Milrea. 

HOLLAND. 

1 Groat, 
1 Stiver, 

- ' 1 Shilling, 

1 Rix Dollar, 
1. ^ound, Flemish, 
1 Ducat. 

DENMARK. 

1 ^chilliflg, 
1 Mark, 
** 1 Rix'Doillar, 
1 Copper DoUar^ 
1 Rix DoUat. 

RUSSU. 

1 RuUe^ 

- ' 1 Gross, 



• A>UveriiefltimatedM3 6ettt»; aMf^a fldritt <# gtt9dtear40 
cents. . . 
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30 Gtqoi 
3 Florins - 
2 Rix DoUatB 



BXGHANGS. 



I Florin, 
1 Rix Dollar, 
1 Gold Ducat. 



Accounts in Oreat Britain/Ireland,andthe British West 
Indieff, are kept in pounds, skillmj^Bs and pence ; but the 
value of a poundls difTerent in dirorent places. 

Examples. 

1. What is the Talue of j£365 \4s. Sd. Sterlings in Ffed- 
eral money ? 

£ £ », d. ^ cts^ m. f ci». m. 
1 : 36& 14 8 : : 4 44 4 : 1625 31 8 Am. 

2. Reduce £76 Irish, to Federal money. 

An».t3M eOfiU, 

3. What number of milreas of Portiigrai are equal to 
532 doflars 33 cents? Ans, 4^9 milrecu 298-f reat, 

4. How many rubles of Russia, at 66 oents each, are 
equal to 1869 dollars? ' An». 2831 A ru6/e«. 

5. In 165 guilders of Holland, how many dollars? 

Ans, $64 SScts. 

6. If I had 280 dollars 58 cents 5 mills, what number 
of marks banco of Hamburgh should I receive for the 
same ? Aru, 837+ marks banco. 

7. Bring 562 livres of France to Federal money. 

Aru. p03 91d». 

8. Reduce 463 dolkrsy to reals plate of Spain. 

Am, 4$^0 reals plate. 

To change eorrent mcHiey into baneo, and banco into 
current money, say, as 100, with the agio added to it, is to 
100« so is any given sum current money, to its value in 
banco. — And, as 100 is to 100 with the agio added to it, 
so is any given sum banco, to its value in cuitent money. 

9^ What must be paid in Philadelphia fbr an invoice of 
goods, charged at 691 florins 17 stivers, allowing the ex- 
change at 40 cents pv florin, or 2 cents per stiver, and 
aclvancing on the invoice 60 per cent. ? 

Ans. |378 78cf«.'f 
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10. Hamburgh is indebted to Britain 2464 marks cur- 
rent money : ror how many mark^ may Britain draw ou 
the bank, the agio being 25 per cent. ? 

Ana. 1971 marks Sgch. ^fphen. , 

1 1. What Sterling must be paid in London, to receive 
in Paris 2000 crowns ; exchange 32^. per crown ? 

Ang. £270 16*. 8rf. 

12. In 1676 dollars 6 rials, how much Sterling; ex- 
cliange at 36cl. Sterling per piastre? An», £314 7«. 3d. 

13. How much Stening money is equivalent to 3940 
pezzos IS sols of Genoa; exchange at &4d. Sterling per 
pezzo? Ant. £886 13«. ^d. 

14. In 2586 rubles, how many pounds Sterling; ex- 
change at 4«. 2d. Sterling per ruble? Ans. £549 10«. 6d. 

15. A merchant in London remits to bis correspondent 
at Potersburgb £450 I5ff. Sterling; exchange, 34jr. Hd. 
Flemish per pound Sterling for Amsterdam, and the ex- 
chaitge thence at 50 stivers per ruble : how many rubles 
must the correspondent receive? Am. 1866ru. \0\cop€c», 

16. In £813 39. 6d. Irihh, hQW much Sterling at par? 

Ant. £750 12.¥. 6d. Ster. 

1 7. [f exchange fron^ London to Amsterdam be 33«. dd. 
per pound Sterling; and if exchange from London to 
Paris be 32lrf. per crown ^ what must be the rate of ex- 
change from Amsterdam to Paris, in order to be on par 
with the other two? Ans. 54-,^. Flemish per crown. 

18. If exchange fVom Paris to London be 32^. Ster- 
ling per crown; and if exchange from Paris to Amster- 
dam be 54^^. Flemish per crown; what must be the 
rate of exchange between London and Amsterdam, in or- 
d6r to be on par vrith the other two ? Ans. 33«. 6d. 

19. If exchange fl*om Amsterdam to Paris be 54^. 
Flemish per crown : and if exchange from Amsterdam to 
London be 33t. 6c/. Flemish per pound Sterling; what 
must be tbe rate of exchange betw.een Paris and London 
in order to be on par with the other two ? 

Ans. 3*2^. Sterliuj^ per crown. 

20. London was ordered to remit to Pans 1000 crown.-, 
at 32((f . Sterling per crown, and to draw for the value upon 
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Amsterdam at 36^. Sd. Flemish per pound Steriing; but 
wheu tlie order came up, bills on Paris were at 32 j^. 
Sterling per crown : what must be the rate of exchange 
with Amsterdam, to compensate the advance on the re- 
mittance? •^fw. 36*. 2|frf. 

21. London was ordered to remit 600 ducate to venice, 
at 5ld» Sterling per ducat, and to draw for the value upon 
Spain, at 42c2. Sterling per {nastre ; but when the onler 
came to hand, bills on Venice were at 53d. : at what rate' 
of exchange must L(»idon draw upon Spain, to eompen 
sate the advance upon the remittance ? Jins. 43|^. 
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VULGAR FRACTIONS. 

A Vulgar Practton is a part of a whole number, and 
is read by first mentioning the upper part of the fraction^ 
and then the lower, thus : ^, onen^xth ; }, seven-eighths. ^ 

The upper part of the fraction is called the numerator, 
and shows the part of a whole number expressed by the 
fraction; the lower number is called the denominator, 
and sHows the number of such parts contained in a whole 
number. 

Vulgar fractions are found under four different situa-l 
tions.; namely, proper, improper, compound, and mixed. 

A proper fraction has i|s numerator not greater than its 
denominator ; as, ^, -J^, , 

An in^roper fraction has its numerator greater than its 
denominator; as, V, |J. 

A compound fraction is expressed by a fraction of an^ 
other fraction; as, J of ^ of } of ,^. • 

A mixed number is a whole number, with a fraction 
ft»llowmg It ; as, 7^, ^J. 

A mixed fraction has a fraction attached either to its 
numerator or denominator. 

What is a vulgar fraction ; and how is it to be read ? 
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What part of a traetlon is called the ntimerator. and 
wb^-t does it show ? 

What part of a fraction is called the denouiinator, and 
what does it show ' 

Vulgar fractions are fbund under four different situa- 
loas : name them. 

4 

What is a proper fraction? 
' What is an improper fraction ? 
What is a compound fraction ? 
What is a mixed fraction ? 

REDUCTION OF VULGAR FRACTIONS. 

Case 1. 

To reduce fractions to tljeir lowest terms. 

RtUe. 

Divide the numerator and denominator continually by 
any number that will divide them both without a remain- 
der: when they caqpot both be divided by the same 
number without a remainder, that is their lowest term. 

2. 
To reduce a mixed' number to an inq>rop€r fraction. 

Rule. , 

Multiply the whole number by the denominator of the 
fraction, tP which add the numerator, and place the pro- 
duct over the denominator^ for a new numerator. 

To reduce an improper fraction to a whole or mixed 
number. 

Rule, 

Divide the numerator by the denominator, and the pro- 
duct win he a wholo number t if there be any remain- 
der, set it uver the gfiven denominator, for the numerator 
of the fraction. 

Case 4, 

To rednce a compound fraction to a single fraction. 
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^ Rule, 



Multiply the numerators togrether for a new numerator, 
and the denominators for a new denominator, which re- 
duce, if necessary, to their lowest terms. 

Ccue 5. 
To find a common denominator. 

Rule, 

1. Find the least common denpmin^tor, by dividing the 
given denominators by any number that will divide two or 
more without a remainder. 

2. Set the quotients and individual numbers under- 
neath, and continue the division till no two numbers can 
be lessened. 

3. Multiply the quotients and the diviitor or divisors, 
and the product will be the least common denominator ; 
into which, divide' each denominator, and multiply the 
quotient by its own numerator for a new numerator; and 
place the new numerator .over the denominator, and the 
fractions are exprteed in their lowest .terms. 

Case 6. 
To reduce fractions of one denomination to fractions of 
a greater denomination, but retaining the eame value. 

* Rule, 
Reduce the given fraction to a compound fraction, by 
multiplying it with all *the denominations between the 
given fraction and the one to which it is to be reduced ; 
which reduce to a single fraction. < 

Ccue 7^ 
To reduce the fraction of one denomination to the 
fraction of another less denomination, but retaining the 
same valu^* 

Multiply the numerator by the pants, of the denooai- 
nator between the given fraction and that to wMch it is 
to be reduced, and ^Utce tl%» piroduct for a new numera- 
tor o.v^r the glvep denominatoi, which reditoje to its 
lowest terms. 
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To reduce a fraction* fid* it» proper vnilQe* ' • 

Rule. 

Multiply the numerator by tke next lowest denomina- 
tion, and divide by the denominator. 

Case 9". 

To reduce any given value or quantity to the fraction 
of any greater denomination. 

Rule. 

Reduce the given sum to the lowest denomination 
mentioBcd for a numerator, and the deno<BiDatio0 of 
which you wish to make it' a fraction,, to the- same name 
for a denominator. 

QuexHotu. * . 

Repeat the rule for reducing fractions to their lowest 
terms. 

When it is required to reduce a mixed number to an 
improper fraction, how do you proceed ? 

When it is required to^ reduce aan improper fraction to a 
nuxed number, how is the operatiipn performed ? 

Repeat the rule ibr redticmg a compound fraction to a 
single oae. . 

When you wish to find a common denominator, what 
is first to be done f 

What is to be done inthe sacond placef 

What IS to be done to complete the operation of finding 
a common denominator f 

Repeat the rule by which you reduce fractions of one 
denomination to fractions of another denommation, but re- 
taining the same value. 

How do you reduce a fraction of one denomination to 
a fraction of a less denomination, but retaining the same 
value? 

How da yon reduce a frkctioa to its proper value ? 

By'%hat rtdc do you reduce any given value or quan- 
tity to the fraqtioir of any greater vame^or quantity ? 

mmmmmmmmBSstsssssssssssss m m' ii I'i'i ']■ ii'' i 
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1. Etduee |} to its lowest temis. 

14)63(4 
56 

Comraon^neoflure 7)14(2 

14 



7)Ji=f. Afu. 



2. Reduce J ^ to its lowest terms. 

3. Reduce ||} to its lowest terms. 

due 2. ^ 

1. Reduce 36| to an improper fractioii. 

36X6-|-4=»f* Ant. 

2. Reduce 45| to an improper fraction. 

3. Reduce 1564} to an improper fractioii. 

' ' Cases, 

1. tf educe y to its proper terms. 

6)19(3J Am. 
18 



Ant. f . 
Ans. 1^. 



Ant. •'•j". 
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2. Reduce V ^o i^ proper terms. 
3 Reduce ^^ to its proper terms. 

Case 4. 

1. Reduce J of f of J of J to a single fracdon. 
1X2X3X4= 24 2j 
2x3x4X5:^T20=inr=J: Or, J of |^f } of t=,^|V=>. 

2. Reduce ^ of f of j^ of f^'to a single fraction. 

Ant. •»T^T 
3* Reduce A of f| of ^ of ^ to a single fraction; 

CQt#e5. 
1. Reduce |, }, ^, and }} to a common denominator. 
3)2 3 6 18 3X2X3=18 common denonr. 

"■"— ~~~~" 2^9 X 1= 91 

2)2 1 2 6 3=6 X ?=12lnewiiu. 

6=3 X 6=15 f merat. 

1113. 18=lxj7=l7j 
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2. Reduce ^ ^ |^, and |^, to a common denomina- 

trtr Jinx 4t 27 42 16 

3. Reduce f^, ^, and |, to a common denommator. 

1. Reduce f of a penny to the fraction of a pound. 

^ i of A of ^=TfT=;7^JC. Ans. 

2. Reduce i of a pennyweight to the fraction of a lb. 
troy. Ana- m^^* 

3. Reduce } of a nail to the fraction of a yard. 

4. Reduce | of a pint to the fraction of a hogshead. 

Case 7. 

h Reduce ^-f^ of a dollar to the fraction of a cent. 

w3rw. 4X 100 A%=^7C/. 

2. Reduce ^ of a cwt. to the fraction of a lb. avoir- 
dupois. Atm. \lh. 

3. Reduce ^^ of a pound to the fraction of a penny. 

'Ant, ^. 
CttseB. 

1. Reduce 4 of a dollar to its proper value. 

Ilere: 4X 100-t-5=80c<«. Ans, 

2. Reduce }. of a shilling to its proper value. 

Am. 10|<;. 

3. Reduce || of a day to its proper quantity. 

An*. 6 hours. 

4. Reduce ^ of an acre to its proper quantity. 

Ant. IB. lOP. 
Case 9^ 

1. Reduce 80 cents to the fraction of a dollar. 

In a dollar i%V^*=l* *^^* 
S* Reduce 5». Ad. to the fraction of a pound. 

Ans.^£^ 

3. Reduce 6 months % weeks to the fraction of a year. 

Ans. 4 year. 

4. Reduce 2 quafCers 3 naSs to the faction of a yard. 

Ant. {I yard. 
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YVLGAh VRACTIONS. 



ADDJTION OP VULGAR FRACTIONS. 

RiUe, 

Reduce the firaction to a qommon denoQiinator, and add 
the numerators together, for a numerator to the common 
denominator, 

JVbfo. — If a mixed number is given, it is better only to maJce 
use of the fractional part in performing the operation, until the 
fractions are added together ; and then add the whole number by 
simple addition. 

JSTote 2.w-lf fhictions be of different denominations, ind the 
proper value of each separately, and add them together by com- 
pound addition. 

. JVoie 3.— When all the denominators are alike, add all the 
numerktors together, aid place one of the denominators onder the 
amount. 

Repeat the rule for performing addition of Tulgar iVac- 
tions. 

What is to be noted, when a mixe() number is given .' 

VVIiat is to be noted, when different denommations are 
given f 

What k to *be Boted, when aU the denonunators are 
alike? 

Extunpki, 

1. Add 1,4) and I together. 
Here: 316 8 2 



3 4 1 



•and 2x3x4x13=34 ooimiion dcBom. 



Then 24-r6xl= 4 

34-r8xl= sWumentonk 

S4-t-2Xl=l?) 

whence ^ vtn#. 

2. Add A» tV» A' ^^^ tV together. 

3. Add 4i 5> uid f together. 

4. Add J and ^ together. 

5. Add 3|, b;;, and 4 tpgether. 
6.. Add I of f, and | of%:^, together. 
7. Add I of an acre to |^ of a rood. 

mmmm^mmmmmmmmmmmmmmmmmmmmmtBSSm 



JkfUi 1. 

Atu. 1|. 
Am. ^ 
Am. 11 
Am. 
Am.2n. If 
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MULTIPLICATION OP VULGAR FRACTIONS. 

Ruk. 






Multiply an the numerators of the given fraction to- 
gether, for a new numerator, and all the denomixuitorb, 
S)r a new denominator. 

jybfe.-~It will frequently be necesmry to prepare the given 
temiB for the^ operation by the rulea of reduction. 

QuuUonr. 

Repeat the rule for performing multiplication of vulgar 
tractions. 

What is to be noted with respect to the preparation of 
the given terms f 

Extanple*, 

1. Multiply i{ by ^' 4xA=A' ^^' 

«. Multiply > by J. Afu, A. 

3. Multiply 6| by i. Am. ||. 

4. Multiply 4 by f • , - '^nt. 3^. 

SUBTRACTION OP VULGAR FRACTIONS. 

RuU. 

Reduce the given fraction to a comm<m denominator; 
then subtract the less numerator from the greater, and 
place the difference over the common denominator. 

But if the lower numerator * be greater, subtract it 
from the common denominator, adding in the upper nu- 
merator* and carry one to the units' place of the whole 
liumber. 

JVbte,— When the fin^ons are of dilTennt denonunafions, re- 
duce them to their proper valuoi and take their difference by com- 
pound Mbtraction. 

How do yoQ peHbnn subtraction of vulgar fractions ? 
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What is to be done, when the lower numerator is thd 
greater ? 

What is to he noted, when the fractions are of different 
denominations? 

MxampUi* 
1. From I take ^. 
Here: 4 8 12 



^ 



2 



and 4 x 2 X 3^=24 common denominator. 
Then24-r 8X6=16 r„^^.^ 
24-rl2X6==10l^"^«'**^- 

whence |j->- ^[=j^ . Am. 

2. From ^J take | of {. ^m. §| 

3. From 6 take A. ' Ans, 4^. 

4. From I of a league take f^ of a mile. 

Afu. IJIf. 2fwr, 16|90. 

' 5. From 6J take 2|. ' Ant. SA. 

6. From | of ^, take J of f . ^ Ant. ^. 

DIVISION OF VULGAR FRACTIONS. 

* 
Rule. 

Prepare the fractions, if necessary ; invert the divisor, 
and multiply the numerators together for a new numera- 
tor^ and the daionunaton for a new denominatcMr. 

QuetHon. 

Repeat the rule fi>r perfbrming division of vulgAr frao^ 
tions. 

ExampUi* 

.1. Divide « by}. 

2. Divide! W 3. 

3. Divide 6} by I. 

4. Divide } of 3Vi<^f 

5. Divide I by |. 

6. DividefofjbyJ^of^ 



imdi- ^. 



Am.-Af* 
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aoenss 
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7. Divide id" 174 by f 

8. Divide | ei »l|| by | of S5J^ 
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Am. 1 1 f . 
Ana. .3^^\. 



RULE OP THR££ IN VULGAR FRACTIONS. 

Rule. 

1. Prepare the |iveA terms, if pnqNuration be necessary, 
by reduction, and state the question as in whole numbers. 

2. Then invert the dividmg term, and multiply aU the 
numerators together, aud all the dewnittaators together, 
for the answer. 

'Example** 
1. If ^ of a yard cost j^, what wifi | of a yard cost? 

3. When 3^ yards cost 9|9., what buys 4| yards P - 

Ans, \4f. 3d. 

3. How many yarls of lineo, I wide, will be sufficient 
to hne 20 yards of baize, that is | yard wide ? 

An9, 12 yard*, 

4. How much will pay for 4 pieces of cloth, each 27 J 
yards, at 15f«. per yard? ' Aru. £86 I9s. 

5. What wifl f of a cwt. cost, when 5^ cwt. cost 



je31 



14 ^ 



Ans, £2 6«. 3|i^. 



6. if i of a pound of cinnamon bring ^ ^f a dollar, 
what win 1 J pounds come to f Ans* ^2.74f. 

7. When 10 men caa finish a piece of work in SOf 
days, in how many days can 6 men do the same ? 

Ana. 24^ days. 

8. 'What will s of 24 cwt of choc(4ate come to, when 
6 J pounds cost I of a dollar ? Ans. $ 10.76||. 



DECIMAL FRACTIONS. 

A BcciM AL Fb ACTION is a part of a ^hole number or 
unit, denoted by ft point placed to the left of a figure or 
; as, .1, .12, .123. 
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The first figure after the point d«)ote8 bo mui; tenth; 
of B uiut i the second, so man; hundredths ; the third, ~ 
man; thouMudths, and ao on. 

Deciinftl fractions are read in the same manner as in 
gar fractiuns; .1 is equal to and reads -j^i -'^ iH>*^' 

A niunber conmstii^ part]; of whole numbers & 
parti; of decimal baetioDB, is called a mixed number: i 

' 1, 13.12, 123.133. 

It has already been understood that whole numbers, 
iinting fVom the right towards the left, increase in a 
teufiild proportion ; but decimals, on the coatrory, count- 
ing firom the left towards the right, decrease in a tenfold 
propottioll; as will be better exemplified in the following 
■ -.le. 

TABLE. 

Whole nmabert. Deemalt. 

98765433 ''1.13346S78& 

, JVofe-'-Ciphers placed after decimal figures, neither 
increase nor decrease their valne : thus, .1^.10, and .100, 
all express the same value, name);, |^. -But ciphers 
placed between the decimal point and anj other ^rure. 
decrease their value in a tenfold proportion; aa, .1, .01. 
.001 : and they aD express different valueB) namel;, -f^. 

What are decimal fl-actions, and how ue tbej de- 

I noted* 

How are decimal (Wctions to be read! 
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What 18 a namber called, which consists partly of a 
whole number, and partly of a decimal ? 

In what manner do whole nmnbers increase, uid ip 
what manner do decimals decrease in value? 

What do you observe by the inspection of the table ' 

What is to be noted with respect to placing ciphers 
afler decimal figures ? 

What is to be noted with respect to placing ciphers be- 
tween the decimal point and any other figure ? 

ADDITION OP DECIMALS. 

Rule. 

Set down the given numbers under each other; ob- 
serving to place tenths under tenths, hundredths undei 
iiiindredths, dtc. ; and perform the operation m the same 
maimer as addition of whole numbers. 

J>roU that all the decimal points stand exactly under each other 
and that the decimal point in the product stands eiactly undei 
those in the example. 

QueHUmg. 

How are decimal nombeis, ^iven to be added, to b< 
set down ; and how is the operation then to be performed 

What is to be noted with respect to placing the deci 
ma] point in the sum, and in the sum totals 





Examplm, 


« 




3.71 


36.12 


.4 


fil.7 


.23 


4.122 


.91 


6.12 


.40 


.04 


.385 


14.635 


5.863 


5.263 


.51 


.803 


51.25 


1.027 


.832 


4.007 


.61 


.214 


.16 


364.483 



62.063 



46.786 



3.197 



411.748 



5. Add 56.12, .7, 1.314, 5837.01, and .15, together. 

Am. 5895.294. 
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6. Add ^61.04, .120, 78.0006, 101.54, 8.94^, and .3 
together. Ane. 549.9436. 

MULTIPLICATION OF DEClilALS. 

RmU. 

Set down the multiplier under the multiplicand, as in 
simple multiplication; and multiply without any regard to 
the decimal points. 

When the operation of multiplying is completed, 
commence at the right-hand figure of the product, and 
count off as many ^ures towards the left as there are 
decimal figures in the multiplier and multiplicand, and 
there place the decimal point. 

J^ToU. — If tbe nnmber of figures in the product ia sot to great 
:ia the number of decimal figures in both the multiplier and multi- 
plicand, a sufficient number of ciphers must be placed to the left 
of the product, to make the figures in the product equal to the 
deeimau in both factors, and the decimal point must then be placed 
to the left of the ciphers. 

How do you place the multtj^er and muhipUcaiid in 
multipHcation of decimals? 

When the operation of multiplying is comfdeted, how 
do you proceed to find where the demmal point is to be 
placed ? 

What is to he noted, when the number of figures in 
the product is not equal to the number of figures in both 
factors? 

£xample», 

U Multiply .322 by 9.1% 
6.12 

/ 

644 
322 
1932^ 



1.97064 .^fw. 
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2. Multiply 54.20 by 38.63. 

3. Multiply 4560. by .3720. 

4. Multiply .28043 by .0006. 



J37 

Ans. 2099.7460. 

Afi9. 1696.3200. 

4nt. .000140215. 



SUfiTRACTION OF DECIMALS. 

Rule* 

Place the leas number under the greater, as in simple 
subtraction ;^b8erving that the decimal points stand ex- 
actly under each other: then subtract as in itople sub- 
traction; taking care to place the decimal point in the 
remainder exactly under those in the example. 

QuesHoru. 

How do yon place the numbers in subtraction of deci- 
mals? 

What is to be observed* with respect to placing the 
decimal poin^ in the remainder f 



.7613 
.4260 



Examplet. 

42.183 .3758 

6.214 .284 



.3353 35.969 .0918 

5. Subtract 4.286 from 13.16421. 

6. From 5960. take .3742. 



^6394.12 
281.421 

86112.699 

Atu. 8.87821 
Ant. 5959.625a 



DIVISION OF DECIMALS. 

Rule, 

1. Set down the divisor and dividend, as in whole num 
bers, and divide without any regard to the decimal points. 

2. When the operation of dividing is completed, point 
off from the right of the quotients as many figures as thi 
decimal figures ra the dividend e;:ceed those in the divi 
sor, and there fix the decimal point. 

JVb<6. — If there should not be as many Baaret in the quotient 
a£ the decimal figures in the dividend exceed those in the diyisor 
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place as many ciphers to the \e(i of the quotient as will owiIlb op 
t^e number, and place the decimal point to the left. 

JYbte %. — If the dividend should be lees than the divisor, annex 
ciphers untU it will contain the ^isor, and fix the dec^sial point 
in the quotient accordii^ly. 

J^oU 3. — If there be a remainder, annex ciphers to it, and pro- 
ceed in the same manner as though the cipliers had been placed 
to the right of the dividend before ^nunencmg ^e operation. 

What is first to be done, when you commence an opera- 
tion in diviaion of decimals ? 

When the operation of dividing is completed, how do 
you find where the decimal point ought to be placed ? 

If there should not be as many figures in the quotient 
as the decknal figives exceed ^hose in the divisor, what is 
to be done ? 

If the dividend) be less tttan the dinsor, what is to be 
done? 

If there be a remainder, how do you proceed with it? 



MxcKtwpletu 

1. Divide 42.665 by 33.5. 

33.5)42.665(1.27 difliw 
33.5 

916 
670 

2465 
2345 



PSUIMAL FRACTION8» 






120 remaiader. 



2. Divide 148.63 by 4;21. 

3. Divide .2142 by 3.2. 

4. Divide 2.00385 by 931. 



Am. 35.304. -f 

Am. .066.4- 

Sns, .0021523. 
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REDUCTION OF DECIMALS. 

Ccbse I. 
To reduce a vulgar fraction to a dedmal. 

Place ciphers to the r^ht of the numerator, until jou 
can divide it by the denominator, and continue to divide 
until tliere is no remainder left ; or if it be a number 
which will never come out without a remainder, until it is 
carried out to a convenient number of decimal places. 

J^oie. — There must be as many places in the quotient as there 
have been ciphers annexed to the dividend. 

Cuset. 

To reduce any given sum or quantity to the decimal of 
j any higher given denomination. . 

Rule, 

1. Reduce the given sum or quantity to the lowest de- 
nomination mentioned in it. 

2. Reduce one df that denomination of which you wish 
to make it a decimal, to the same denomination with the 
given sum. 

3. Divide the given quantity so reduced by one of the 
denomination of wiiich you wish to make it a decimal; the 
quotient will be the decimal required. 

CaseZ, 
To reduce a decimal fraction to its proper value. 

Rule. 

Multiply the given fraction continually by the d^omi- 
nation next lower than that of which it is a decimal, for 
the proper value. 

Que^ions. 
How do you reduce a vulgar fraction to a d^itnmal ? 
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What 18 to be noticed, respecting the number of deci- 
mal places in the quotient P 

How do you reduce any given emn or quantity to Jie 
decimal of any given denommation ? 

How do you reduce a* decimal fractioii to its proper 
value ? 

1. Reduce 4 ^ >^ decimal. . 

6)40 

.8 .Am. 

2. Reduce | to a decimal. 

3. Reduce li to a decimaL 

4. Reduce ^,^2 ^ ^ decimal. 

5. Reduce ||| to a decimal. 



Ans. .875. 

An». .70833.+ 
Aru. .1762 + 
Am, .4566.4- 



C(ue2. 

1. Reduce 3«. 6 J. to the decimal of a pound. 
3«. 6d.= 42 240)42.000(.175 decimals. Am. 



£1 =240 






iSr40 

1800 
1680 

1200 
1200 



2. Reduce 2Jt. 4P* to the decimal of an acre. 

Am. .525. 

3. Reduce 2 qr. 2 nails to the decimal of a yard. 

Am. .625. 

4. Reduce 5 minutes to the decimal of an hour. 

Am. .08333. 

5. Reduce 10 grains to the decimal of an ounce, apothe- 
caries' weight. Am. .02083.+ 

6. Reduce 2 quarts 1 pint to the decimal of a hogs- 
head. . Am. .00992.+ 

Ctue 3. 

1. What is the valuef f .375 of a dollar? Am. 37|c<«. 

■ ■ 1 III II I ' I I \hi\'i t " k mi 
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3. What is the value oT.ISfil of a £. > Aom. ii. SJd. 

3. Whatiithe valueof.JSS of a day? 

Aru. SAouri SBmin. Zitec. 

4. What u the value of .42 of a gallon ^ 

•Ant. \qt. l.iSpt. 

5. What ia the value of .2&3 of BBhiilinz-'-^'u-S.OSeJ. 

6. What is the value of .439 of a yard J 

Am. l^r. 3.9T6IMI. 

7. What is the value of .9 of an acre !■ Ani.ZR.UP. 



RULE OP THREE IN DECIMALS. 
Rule. 

State the question as the rule of ^ree in whole nam 
beiB, only observe, when you multiply and divide, to place 
the decimal points according to the nJea of nmltiplicatiun 
and divi«en of decimals. 

How do yon perfonn operations in the nile of three ir 



1. ir4.2a. of coffee coat e*. S.3il., what coat eS9.S5;&.? 

a. a. *. d. £, t. d. 

4.3 1 636.25 : : 8 2.3 : 63 6 9.49 Ant. 

2. When 1.4 yard coat 13*., what will 15 yards codh 
to, at the eame pnce P Ant. £» \9t.^.\.llqr. 

3. If I sell 1 qr. of cloth for 3 doDara. 34.5 cents, what 
IS it per yard ■ Ant. f,9 38clf. 
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4. A merchant sold 10.5 cwt. of sugar, for 108.30, dol- 
lars, for which he paid 84 dollars 39.1:2 cents: what did 
he gain per cwt. by the sale? Ahs, J2 21 ds, 7m. -^ 

5. How many pieces t)f cloth, at 20.8 dollars per piece, 
are equal in value to 240 pieces, at 1^.6 dollars per 
piece.' Ana. l45.2d-\- ptecta. 

6. If, when the price of wheat is 74.6 cents per ouiihe), 
the penny roll wei^s 5.2 oz., what should it he per bushel 
when the penny rSl weighs 3.5 ot,f win*. ^1 lOcfe. 8m.4- 



©•— 



. POSITION. 

' By this rule, we are^ble to discover true numbers, by 
working with supposed- ones as though they were real. 

Position is of two kinds. Single and Double. 

Single Position is when it is necessary to make use of 
only one supposed number ; Double Position is when it is 
necessary to make'use of two supposed numbers. 

SINGLE POSITION. 

Rule, 

1. Suppose a number, and work with it as .though it 
was the real one, and observe the result. — Then, 

2. As the result of that operation^ 
Is to the supposed number, 
So is the number given, ^ 
To the number required! 

DOUBLE POSITION. 

Rule, 

1. Suppose a number, and work with it as directed m 
the question, as though it were a real number, until you 
obtain the result, which will be the error. 

2. Suppose some other number, and proceed in the 
same way to find a second result or error. 
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1 

3. Multiply the first result or error by the second sup- 
posed numbeis and the second result or error by the firel 
supposed number. . 

4. Observe whether the errors are both of the Isame 
kind ; i. e. both too great, or both too little. 

5. If the errors are aUke,^divide the' difference of tht; 
[products by the difference of the errors,* and^the product 

will be the true number or answer. , 

But if the errors are one too great and the other too 
little, divide the sum of the products by the sum of the 
errors, and the product will be the true number or an- 
swer. % % • 

Questions. 

What is ^Position ? 

How many kinds of Position are there? 
- When is Single PositicMi used? 

When is Double Position used ? 

What is first to be done, when you commence an 
operation by Single Position ? 

' After having ascertauied the result of the operation, 
how do you proceed ? 

How do you first proceed, when commencing an opera- 
tion in Double Position? 

After having obtained the first error, how do you pro- 
ceed ? 

When you have obtained the second error, what is then 
to be done ? 

What have you to consider, after you have multiplied 
the second supposition by the first error, and the first 
supposition by the second error ? 

When jfeu have observed whether the errors are both 
of the same kind, how do you proceed, if they are both 
of the same kind ? 

But if tbey are not both of the sante kind, how do you 
procee4? 

SINGLE POSITION. 
ExampUt. 
1. A gentleman havmg received a number of coins, 
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says,. J, |, It and ^ of the Dumber is 87: what number of 
corns was there ^ 

174 : 180 ::*87 Proof 

87 > 90 



Su|^x)Be he had 180 



i 



90 
36 
30 
18 

174 



1260 
1440 

174)15660(90 jfnf. 
1566 



1 
f 



45 

18 

15 

9 

87 







2i A certain box contains a number of dollars, 4, j, |, 
and ^ of which is 690 : how many was in the boxf 

"^ i^ns. 1200. 

3. The ages of A., B., and C. amount to 133 years; 
B* IB 1^ older than C, and A. is | older than B. : what are 
their separate ages? Ans, A. 56, B. 42, and C. 35yr, 

4. A person bought 3 pipes of wine fer 350 dollars; 
No. 1 cost double the sum that No. 2 did, and No. 2, three 
times the price that Nd. 3 did: what was the price of 
each? Aw. No. 1,^10; No. 2, |{;i05; No. 3, ^35. 

5. A gentleman bemg asked his age, replied, if the 
yefars of my life were doubled, and three-fifths of the 
product ^vided by 3, the r^ult would be 14: wh/it was 
hisagfef Ans.SS years, 

6. A person lent a sum of money at 5J per cent, sim- 
1^ interest, and at the expiration of 4 years and 8 months 
he recmved for interest j£201 5«. : what was the sum 
lent? ^n*. £750. 

7. A cistern ha^ two cocks to supply it with water; by 
the first it may be filled in 45 minutes, and by the second 
in 55 minutes; it has likewise a discharging cock, by 
which < it may, wh^n full, bo emptied in 30 minutes: if 
these 3 co<^ be left open, in wiiat time will the dstera 
be filled? Ans. 2A. Sim. 25^. 

DOUBLE POSITION. 

1. Bought doth for a cloak, at 6 dollars per yard, and 
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baize to lino it at 1 dollar; the number of yards was 12, 
and the cost 42 dollars : how many yards were there of 
each ? . 

First, suppose there wete 

8 yards of doth, at ^6=48 

4 yards of baize, at 1= 4 



52 
42 



10 error too much. 
Again, suppose there were^ 

7 yards of cloth, at j^6s=42 
5 yards of baize, ^C 1= 5 



47 
42 



5 error too jiiucb* 

10X7=70 
5X8=x40 

diff. of error 6 ' 5)30 

Ant. 6 yards of e^. 
Proof: 6 yards of cloth, at ^6=^36 

12— -6=s6 yards of baize, at 1= 6 

42 proof. 
~2. A. and B. recoive the same salary: A. saves one- 
third of his every year, but B., by. spending 250 dollars 
per annum more than A., finds at the expiration of 7 years 
that he is 350 dollars in debt : what is their income, and 
what does each spend per annum ? 

C Their mcome, }600. 
An$. < A. spends 400. 

{ B. spends 650. 

3. A labourer engaged himself for 50 days, on condi- 
tion that for erery day he worked he should receive 1 
dollar, but fbr every day that he was idle he should for- 
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feit 50 cents: at the expiration of the time he received S7 
ddlsTB 50 cents : how many days did he work, and ho'w 
many was he idle? Ans. worked 3d(f idle 15 days, 

4. A farmer having driven his cattle to market, re- 
ceived for thenrall 320 dollars; being paid at the rate of 
24 dollars per ox, 16 doflais per cow, and 6 doSars per 
calf; there were as many oxen as cows, and four times as 
many calves as cows: how many were there of each? 

Ans, 5 ooren, 5 cmvg, 20 ccUves. 

5. There is a pole divided into 3 parts; No. 1 is 15 
feet long; No. 3 is as long as No. 1 and lialf of No. 2; 
No. 2 is as long as Nos. 1 and 3 together: what is the 
length of the pole, and what the len^h of each part? 

Am. Pole, I'S^feeti No. 1, ^bfeetr No. 2, 
mfeet; and No. 3, 45/cc«. 

6. A father left his property to his three sons. A., 6., 
and Cv, dividing in the following manner: Cb A. he gave 
half, wanting £40; to B., one-third and j£12; tp C., the 
remainder, which was £80 less thanB.'s share: what was 
the amount of property, and what was each share sepa-j 
rate ? Ana. The whole amount, £576 ; A.'s share, £248 ; 

B.'s share, £204; C.*s share, £124. 

7. The sum of £172 19«. 4^. is to be divided among 
7 men, 11 women, and 19 boys, in such a maimer, that 
each woman wiJS have but one-third as much as a man, 
and twice as much as a boy : what is the sum of each? 

Ans. Each idan, £12 \Qs. 0|«r.-f ; each woman, 
£4 3«. 4jd.-f; each boy, £2 U. 84/.+ 



INVOLUTION, OR THE RAISING OF 

POWERS. 

The product arising from any number multiplied by 
itself, any number of times, is called its power, as follows : 
2x2= 4 the square, or 2d power of S« 
3X2X2= 8 3d power or cube of 2. 
2X2X2X2=16 4th power of 2. 

■■'' '• ' i i I ■ I ^ w smssssssssssssssssassssmsk 
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The number which denalee b power is called ita index. 
JVoU. — When any power of a vulgar fraction is re- 
quired, first tiiee the numerator to -the required power, 
and then the denominator to the^requiied power, and 
jdace the numerator over the denominator as before: 



TiAle <f thtfint nmt Poteen. 



I I 



3 9 27 

4 16 64 i 

5 3S1S3 f 
G m 216 M 
7 19 343 2' 
R 64 513 

9 81729 



1024 
3136 
7776 



6561 . 



4006 
15635 

46656 
17645 
263144 
531441 



121 

16384) 65536 
78135 390635 
S79936 1679816 
833543 5764801 
1097152 16777216 
47R2962 43046721 



26314411 
19631 25M 
10O776S6M 
40353607U 



What is the product ariaing from the naultij^cation of 
my figure by itseU" a given number of times, called? 
What is the number which denotes a power called > 
How do you proceed to find any required pbwer of a 
vulgar fVaction? 

1. What is the sqaare of 38 ? 
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2. What is the cube of 14 ? Ans. 2744. 

3. What is the sixth power of 2.8 ? Arts, 481.890304. 

4. What is the third power of .203.? ^?i*. .018191447. 

5. What is the eighth power of \ } An», ^jVtt* 
C. What is the fourth power of 401.' ^»f. 25856961601. 



EVOLUTION, 6R THE EXTRACTING 

OF ROOTS. 

The Root of a' number is that which will produce that 
number, by being multiplied by itself a given number of 
times. The object proposed by the extraction of the root 
of a number, is to iind that number which^ being multi- 
plied by itself a number of times equal to that for which 
the toot is required, will produce that number. 

SQUARE ROOT. 

When the square root of any given number is required. 

1. Separate the given number into periods of two 
figures each, beginning at the right hand or unit's place. 

JVbfe.— If the square root of a whole number and decimal is re- 
hired, point the whole numbers as before, and then commence at 
the decimal point, and count periods of two fi^^es each towards 
the riflht ; /observing, if tliere is only one figure at the last, to place 
a cipher to^ its right, to make an even period. When a decimal 
only is given, separate the periods in the same way. 

2. Find the greatest root of the first left-hand period J 
and place it to the right of the given sum, ftnd its square | 
under said period, and take their difference. 

3. Bring down the next period, and set it to the right I 
of the remainder, as in long division, for a dividend. 

4." Afler bringing down the period, double the ascer- 
tained root, and place it to the left of the remainder, for a{ 
I divisor. 
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5. Try how oflen the ^ivisor is contained in the divi 
dend, omitting the last figure, and place the result to th( 
nght of the ascertained root, and to the right of the 
numb^ produced by doubling the ascertained root. 

6. Multiply 88 in long diviaion, and proceed with th< 
operatimi imm all the periods have been Inrought down. 

JVofe. — When the equare root of a fraction is required, extrac 
'the square root of the numerator, for a new numerator, and Bquar< 
root of the denominator, for a new denominator. If there be i 
remainder, either to the numerator or denominator, reduce Un 
fractioa to a decimal, and extract the square root. 



Qve9tion9. 

When the square root of any glv«r> number is required 
how do you prepare the given su^ti ^ 

What is to be noted, when whole numbers and deeimaji 
and decimals only, are given? 

After separating the given number into periods of tw 
figures, what is to be done ? 

After having found the greatest root of the first lef 
hand period, and placed it to the ri^ht of t^»e nven sun 
and its square under the first period, and tdcen the: 
difference, what is to be done ? 

When you have brought down the next period, ax 
p bced it to the right or the remainder fbr a. dividen 
how dp you proceed ? 

When you have doubled the ascertained loot, ai 
[daced it to the right of the divisor, what is to be done? 

When^ou have found how oflen double the asceitaint 
root is contained in the dividend, with one figure omittf 
what is next to be done, and how do you proceed till % 
operation is coinpleted ? 

What b to be noted, when the square root <^ a vul| 
fraction is required ? 
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Examples, 
1« What is the square root of 6.9169? 

6.9169(1^.63 Am. 
4 

46)291 
276 

■ ill 



533)1569 
1569 



Am. j. 

Ant.^, 

Ans, .8. 

Ans, 7|. 

Ans, 5j%. 



2. What is the square root of 39376656 ? Ana. 6275.+ 

3. What is the square root of 1486.17901 ? 

Am. 38.66.4- 

4. What is the square root of 963^5163? Ans. 9817.+ 
6. What is the square root of .000132496 ? 

*^fM. .01151.-h 

6. What is the square root of 18.362147? 

Ans. 4.265.+ 

7. AVhat is the square root of MH ? 

8. What ie the square root of t||j ? 

9. What is the square root of J||.? 

10. What is the sqtiare root of 50JJ ? 

11. What is the square root of 30/5«^? 

12. An aitployer paid 1296 dollars to a numher of men, 
and each man received as many dollars as there were 
men : how many men were there? Ans. 36 men.'' 

13. Supposing a polygonal tower had on each side an 
equal numher of windows, and that the whole number 

[was 169; the number of windows in each side, being 
equal to the number of sides, it is required to find how 
many windows were in each side? Ans. 13. 

14. A certain square piece of land contains 3097600 
square yards : the length of one of its side^ is required. 

An^. 1 mile. 

^oie.-^The square of the longest side of the right-angled tri- 
angle is equal to the isnm of the squares of the other two sides ; 



^ 
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and conaeqnently the differenco of the square of the longest, and 
either of the otheri, is the square of the reraatniog one. 

15. If the heigrht of a fort be 15 feet, and surrounded 
by a ditch 24 feet wide, what must be the length of a lad- 
der to reach from the outside of the ditch to the top of 
the fort ? Amf. 28.3+ feei. 

16. What is the height of a castle, when a line 212 
feet long wiU just reach from the top of the castle to the 
oppotnte bank of a river) Imown to be 20 yards broad? 

^ns. 203.332-f /eee. 

CUBE ROOT. 

When the cube root of any number is required. 

1 . Prepare the given number, by separating it into pe- 
riods of three figures each from the units' place. 

Mite. — When whole numbers and decimals, or decimals only, 
are given, the same observation' is to be made, as to the manner of 
separating the figures into periods, as in the square root. 

2. Find the greatest root contained in the left-hand pe- 
riod ; place it to the right of the given number, and its 
cube under the first left-hand period, and take their dif- 
ference; brin& down the next period, and place it to the 
right of said difference for a dividend. 

3. Square the root, and multiply the square by 3, for a 
defective divisor. 

4. Try how often the defective divisor is contained in 
the dividend, omitting the two right-hand figures, and 
place the number of times it is contained to the right of 
the ascertained root, and its sqiuare to the right of the de- 
fective divisor, suppl3ningthe place of tens with a ciphef, if 
the square be less than 10. 

5. Multiply the last figure by all the figures of the root 
previously ascertained, and multiply that product by 30 ; 
then add the product to the divisor to complete it. 

Multiply and subtract as in long division, and bring 
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CUBE ROOT. 



own the next period for a. new dividend conturaally, un- 
til all the periods have been brought down. 

JVbto. — When the cube roet of a vulgar fnistioii is reqaired, 
reduce it to its lowest terms, and extract the cube root of the 
numerator for a new numerator, and the cube root of the denomi- 
nator for a new denominator ; when the numerator and denomi- 
nator, OK both, have remainders, reduce the fraction to a decimal, 
and extract the cube root. 

1 Wheii a mixed number is giveSt reduce the ftaction to a 
decimal, and extract the cube root. 



How do you prepare a given sum fbr the extraction of 

the cube root? 

What is to be noted, when a whole number and deci- 
mal, or decimal only, is ^ven ? 

What is next to be done, after dividing the given num- 
ber into periods of three figures f 

When you have found the greatest root contained in 
the left-hand period, and placed its cube under the first 
period, what is to be done next ? 

How do you proceed, after having squared the ascer- 
tained root, and multiplied it by 3 ? 

When you have tried how oft»n the defective divisor is 
contained in the dividend, omitting the left-hand period, 
&c., what is to be done n^xt? 

• * 

When you have multiplied the last figure by all the fig- 
ures of the ascertained root, and by 30, what is next to 
be done ? 

When the cube root of a vulgar fraction is required, 
how do you find it ? 

When the cube root of « mixed number is required, 
how do you find it? 
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i. What is the cube root of 3796416 ? 



8796416(156 Am. 
1 



Defective dhr. and aquare of 5, 3f5y2796 
^150s=complete divieor, 475 3275 



Defective dlv. and aquare of 6, 67536)421416 
+2700=:co]|ipletc divisor, 70236 421416 



cube root 
cube root 

cube root 
cube root 
cube root 

cube root 
cube root 



of 7532641? wifw. 196.02.+ 
of 12.1138476? 

Ans. 2.296.-f 
of 5382674? Arm. 175.2.+ 
of .37862135 ? Aru. .723.4 
of 46.295363543 ? 

Ans, 3.690. 4 
of^m? .^IM. .585.-f 

of36f|? an*. 3.32. 4- 



2. What ia the 

3. What ia the 

4. What is the 

5. What is the 

6. What is the 

7. What is the 

8. What b the 



ALLIGATION. 

Allioatton is a rule whi6h enables us to resolve ques- 
tions concerning the mixture of several simples into one 
compound quantity. 

Coie 1. 

• 

When the quantfty and rates of the aimples are 
given, to find the rate of » mixture compounded of these 
simples. 

Ruh* 

1. t'lhd the value of each quantity according to their 
respective costs. 

2. As the whole of the quantities 
Is to one of its parts, 

JSo is the total amount of thdt vdue 
To the value of one of its parts. 
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Case 2. 

When the prices of several simples are given to find 
how much of each, at their respective rates, will be re- 
quired to make a mixture at any proposed price. 

Rule. 

1. Place an the rates of the simples under each other, 
and link each rate which is less than the mean rate, with 
jone or more that is greater. * 

2. Take the di&rence between each rate, and the 
mean price placed opposite the respective rate with which 
it is linked, which will be the quantity required. 

Abfe. — If all the given prices are greater or less than the mean 
price, they must be unkod to a cipher. Different modes of linking 
produce <ufferent answers. 

Case 3. 

When the prices of all the simples, the quantity of one 
of them, and the mean price of the whole mixture, are 
given to find the quantities of the rest. 

Rule. 

1. Place the mean rate and the several prices; fink 
them, and take their differences, as in the preceding case. 

2. As the difference of the same name with the quan- 
tity given, 

Is to the differences respectively, 

So is the given quantity 

To the several required quantities* 

CJcue 4. 
When the prices of the several sunples, the quantity 
to be compounded, and the mean price, are given to find 
the quantity of each simple. 

Rule* 

is Lmk the several prices, and take their differences, 
ad before. 



eoces, I 

•MmrnI 



BBHBB 



seasB 



AXXIGATION. 




S. As the inm of the differences 
Is to the difference opposite each price^ 
So is the quantity to oe compounded 
To the quantity required. 



Quefftofiff. 

What is Alligation ? 

When the quantities and the rates of the simples arc 
given to find the rate of a mixture compounded of these' 
simples, how do you work ? 

By what rule do you work, when the price of seve- 
ral simples is given to find how much of each, at their 
respective rates, will be required to make a mixture at 
any proposed price ? 

How do you proceed, when the price of all the sim- 
ples, the quantity of one of them, and the mean price of 
the whole, are given to find the quantities of the rest? 

How do you proceed, when the prices of the several 
simples, the quantity to be compounded, and the mean 
price, are given to find the quantity of each simple f 

Cetse 1. 

1. If a person have 4 lb* of tea, at 90 cents per lb., 8 lb* 
at 75 cents, and 6 lb. at 1 10 cents, to be mixed together, 
what will a pound of the mixture be worth? 

lb. cis* cU, 

4 at 90 = 360 

8 at 75 = QOO 

6 at 110 = 660 



18 
As 18 : 1 



1620 
1620 : 90c(#. Am. 



^ 2. A grocer has 2 cwt. of coffee, at 25 dollars per ewt., 
4 cwt, at 20 doIltrB 50 cents per cwt., and 7 cwt. at 18 
dollars 62| cents per cwt., which he will vm tog^er: 
what will 1 cwt. of this mixture be worth? M 
Ans. 1^20 18{ce>. | 
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Cue 2. 
1. What quantity of su^ar, at licit, per lb., at ScU, per 
lb., and at Bets, per lb., will make a mixture worth 7c<«.] 
per lb. f Ant* 1/6. at 1 Ic^., 1^. at 9cis.^ and 5lb* at Sets. 

C 6 V. 14-4=6 at 6 
Mean rate 7 { sj)l ' 1 at 8 
( 11-^1 I at U 

S. How much wheat, at HO centa per bushel, rye, at 
86 cents per bushel, oats, at 34 cents per bushel, and bar- 
ley, at 42 cents per bushel, will it take to make a compo- 
sition worth 50 cents per bushel? Ans, Shu, at l]Oc<«., 
166u.'at Q6ct3.<,6Qbu. at 42cU,<, 366u. at 34c(«. 

CcueZ. 

1. What quantity of cafree,at 20 cents, and at 16 cents, 
per lb., must be mixed with 35 lb. at 14 cents, to make a 
mixture worth 1 8 cents per lb. ? 

C14^ 2Thenas2r3j5::«: 35atl6 

MeanratelB^ leM 2 2: 35:: 6: 105 at 20 

( 20J'4+2=:6 

2. How much tea, at 86 cents, at 94 cents, and at 105^ 
cents per lb. ought to be mixed with 6 lb. at 75 cents per 
lb., for a mixture, to sell at 92 cents per lb. ? 

Ant. 18/6. at lOScU., 51/6. at 94cfo., 39/6. at 86c<t. 

C€ue4. 
I. A grocer has 3 sorts of sugaf, viz. lOc/f., lids,, and 
Sets, per lb., and be would have a compoeitbn of 40 lb. 
worth 9cts, per lb. : how much of each sort must he take ? 



Mean rate 9 



C 8^1+2=3 

J loy ) 1 1 

(U>^ I 1 



Sum of differences 5 
C 5 : 3 : : 40 r 24 at 8 
Ans.<a : 1 :: 40 : 8 at iO 
(5 : 1 :: 40 : 8 at 11 
2. A vintner has wine at 130 cents, at 160 cents, and 
at 180 cents per gallon; and he would have 32 gnJlons 
woryi.145 cents per gallon: I demand how much.w each 
sort he must haveP 
Ans. 2!0gal. «t 1 30cf«., Sgal. at 1 60cff ., and Bgal. at 1 SOcts. 
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ARITHMETICAL PROGRESSION. 

Arithmetical Prooressioxv is a seriea of numbers, 
which increase or decrease by a continual addition or sub 
traction of the same numbers ; as, 1, 2, 3, 4, 5, 6 ; 1 , 3, 5, 
7,9,11; 6,5,4,3,2,1; 11,9,7,5,3,1. 

There are five thing^ to be particularly attended to in 
Arithmetical Progression; the first term, the last term, 
the number of terms, the common difference, and the sum 
of all the terms. 

Cote 1. 

The first term, common difference, and number of 
terms, being given, to find title last term, and sum of all 
the terms. 

Rule. 

1. Multiply the number of terms, less l,by the com- 
mon difference, and to that product add the first term ; 
the sum is the last term. 

2. Add the first and last terms together, and multiply 
the sum by the number of terms; and half the product 
wiU be the sum of all the terms. 

Case 3. 

When the first and last terms (or two extremes,) are 
given to find the common difierence. 

Rule. 

Divide the difference of the extremes by the number 
of ten&B, le«i 1 ; the quotient will be tiie common dif- 
ference. 

QuesHons. 

What is Arithmetical Pro&rression ? 

Name the five thin^ which ^should be particularly 
attended to in Arithmetical Progression. 

By wfcat rule do you work, when the first term, com- 
mon difference^, and number of terms, are gif en^ to find 
the last term, and sam of all the terms ? 



tm 



T 



i 



158 



ABITHtfBTICAL PROOBS8SI02f. 



By what rule do you work, when the first and last 
terms are given to find the common difference f ' 

Examples. 
1. What is the last term, and the sum of all the terms, 
of an Arithmetical Progression, whose first term is 1, the 
common diflference 2, and number of terms 19.' 
19-.1=18 1+37=38 

Z 19 



36 
+ 1 

The last term 37 



342 
38 

2)722 



Sum of all the terms 361 An». 

2. A perscm sold 40 yards of^nen, at .2 cents for the 
first yard, 4 cents for the second, increasing 2 cents every 
yard: What did they amount to ? ^n^. ^16.40. 

3. A man, on a journey, travels the first day 10 miles^ 
the second 14 miles, increasing 4 miles every day: how 
many miles did he travel the iJOth day, and how many 
miles did he travel in aU ? 

Aw. 46 miles, 10th day; travelled in all, f^QO miles. 

4. A butcher bought 7$ sheep, and ^ve 6 cents for the 
first, 8 for the second, &c. : what did he give for the last, 
and what did the whole number cost him? 

Ans. For the last, ^1.54 ; the whole, {60.00. 

CeueZ. 

1. If the ages of 12 persons are eqnally different, the 
younffest is 18 years, and the eldest 40, what is the com- 
mon difference of their ases? 

• 40 
18 

12— issi 1)22(2 common difference. 
22 

2. When a debt is paid at 8 different payments, in 
Arithmetical Progression, the first payment to be 21 dt I- 
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lare, the last 175 dollars : what is the common difference, 
and what each pa3rmeat, and what was the whole debt? 
Ant. Common difference, {22 ; 2d payment, {43, 
3d payment, {65, &c. ; whole sum, {784. 
3. A man received chanty from 10 different persons; 
the first gave him 4 cents, the last 49 cents, in Arithmeti- 
cal Progression : what was the common difference, and 
what did the man receive ? 

Ant. Received, {2.65 ; common difference! Sett, 






GEOMETRICAL PROGRESSION. 

OsoMETRicAL Prog'rkssion is' the increase of a series 
of numbers by a common multipHer, or decrease by a 
common divisor ; as, 2, 4, 8, 16, 32 ; 32, 16, 8, 4, 2. 

The ratio is the numbef by which the series increases 
or decreases. 



To find the last term, and sum of the senfes. 

Rule, 

1. Raise the ratio to the power whose index is one less 
than the number of terms ^ven. 

2. Multiply the product by tllfe first term, and that pro- 
duct will be the last term. 

3. Multiply the last term hv the ratio; from the pro- 
duct subtract the first term, and divide the remainder by 
the ratio, less 1 , ibr the sum of the series. 

QuegtitMUi, 

What is Geometrical Progresidion? 
What is the ratio ■ 

By what rule do you proceed to find the last term, and 
mm ot all the series ? 

Excunjdet, 

1. If I buy 16 cords of wood, and agree to pay 2 cents 
for the first, 4 cents for the second, 8 for the third 
doubling the price to the last, what will it cost me ? 



cents 
, &c., I 
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Power, 1. fi. 8. 4. Batio» S 4 8 16 

16 

96 
16 

256 8thpoMrer« 
16 4th power. 




4096 12th power. 
8 3d power 



aa^6a l^th power. 
^ Iftterapu 



6&S36 lest temi* 
t ratio. 



131072 

2 list tenn* # 



.Eatio2— le=l)13107b 

Suinof series j^l310. 70 Atu. 

2. A person dying left 8 chiMren,to whom he bequeathed 
in the followingr manner ; vis. the youngest child to nave iS5, 
the next youngest £15, and so on, eveiy child to exceed the 
next younger m triple proportion : what will be the share 
of the eldest, and .what |;he whole sum left ? Aru, Share 

of eldest eon, £10935 ; whole sum lefl, £l 6400i 

3. A person, at the buth of his ison^ deposited in bank 
1 cent towards his portioB, promwing to double it at the 
return of every birthday, until 'he was 21 yean of sfe : 
what was his portion? Am. f 20971 BleU. 



COMPOUND INTEREST BY DECIMALS. 

Tsc ratio in Compooiid Interest is the amoimt of I 
doSai sn pauad for 1 year, wh^ch is 4bund as IbUows: 

Ab lAO : 1 : : 14)6 : 1.06 
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A*ot« 1. — The 4th root of the ratio will be the quarterly amount ; 
the square root, the half-yearly amount ; and the product arising 
from the half-yearly and quarter-yearly, multiplied together) the 
three-quarter-yearly amount ; aa follows : 

Thus: Vl*0b=l^-014674 quarterly amount. And i^t.06 
= 1 .0296;ia half-yearly amount. Then. 1.01 4674 X 1 .029536 
=1.044671, amount for 3 qrs. of a year, at 6 per cent. 

JVbte2. — ^The 4th root is found by extracting the square root of 
the square root. 

The ratio involved to the power whose index is the 
time, is the amount of 1 dollar or pound for that time ; as, 
a square for 2 years, a cube for 3 years, &c. 

1.06x1.06x1.06=1.1910160, amount of 1 pound or 
dollar for 3 years, at 6 per cent. 

When the ratio is- to be involved to years and quarters, 
the power for the years must be multiplied by the quar- 
terly amount. Thus; 1.1910lti0x 1.014674=1.2184921;, 
amount for 3} years at 6 per cent. 

The power of 1 dollar or pound may also be obtained 
for months and days, nearly, by adding the monthly sim- 
ple interest of 1 pound or dollar, or proper parts tliereof, 
to the amount of the quarter next preceding the given time 
for what that time exceeds the said quarter, as follows : 
Amt. for I y eat* 1.029563 for 4J yeats 1.311873 

Int. of ^1, for 1 mo. .005000 for 1 month .005000 

J for 5 days .000833^ J for 5 days .000833 
■ ...1. - - ■ 

' for 7 mo. 5 days 1.034396 Amt. for 4 F.lOm.Srf. 1.324706 

___ 

Jlmountof 12. or dollar for a year^ and for guarterSj at Compound Interest 



Rate 

per 

cent 



3 

3J 
4 
44 
5 
5i 
6 
6i 
7 
mmmm 



Ratio. 



1.03 

1.0.^5 

1.04 

1.P45 

1.05 

1.055 

1.06 

1.065 

1.07 



For 3 qoarten. 



1.022416 
1.026173 
1.029852 
1.0aS563 
1.037270 
1.040973 
1.044671 
1.048364 
1.05aOo3 



For 2 quartere. 



1.014889 
1.017349 
1.019804 
1.022252 
1.024695 
1.027132 
1.029536 
1.031988 
1.034408 



For 1 quarter. 



1.007417 
1.008637 
1.009853 
1.011065 
1.012272 
1.013475 
1.014674 
1.015868 
1.017058 



Simple In- 
terest of \l. 
for 1 month. 



.002500 
.002917 
.003333 
.003750 
.004167 
.004583 
.005000 
.005417 
.005833 



TABUS 11. 
SKot»mgth»aminiiUqf£l or$i,frm 
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C&XPOUN0 IMTEREST BY DfiC|LaUlie, }b« 

Questions, 

What is the ratio in compound interest, and how is it 
obtained ? 

What is to be noticed, respecting three-quarterly, half- 
yearly, and quarterly amounts ? 

What is the amount of a dollar or pound for any given 
time? 

What must be done» when the ratio is to be involved to 
years and quarters ? 

How may the power of a dollar or pound be obtamed 
for years and days ? , 

See Tables TIL and IV. 

Case 1. 
The principal, time, and rate, given to find the amount. 

Rule* I 

Multiply the principal by the ratio involved to the 
time, which, for convenience, may be taken from Table 
II., and the product .will be the amount; from which sub- 
tract the principal for the compound interest. 

CkiseZ. 

The amount, time, and rate per cent., given, to find 
theprmcipal. 

Rxde. 

Divide the amount by the ratio involved to the time. 

Questions. 

By what rule do you work in compound interest by 
decimals ? 

When the principal, time, and rate per cent., are given, 
to find the amount ? 

How do you proceed, when the amount, time> and rate 
per cent., are given, to find the principal.' 
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ANNUITIES AT COHFOUNO INTEBEST. 



TABLE V. 


lUte 


Bair-foariF 


Quarterly 


percent. 


paymenui. 


payment*. 


3 


1.007445 


1.011181 


H 


1.008C75 


1.013031 


4 


1 009902 


1.014877 


H 


1.011126 


1.016720 


5 


1.012348 


1.018559 


H 


1.013567 


1.020395 


6 


1.014781 


1.022267 


61 


1.015993 


1.024055 


7 


1.017204 


1.025880 



The construction of 
this table is from an al- 
gebraic theorem, given 
by the learned A. De 
Moivre, in his treatise of 
annuities on lives ; which 
may be in words, thus : 

For half-yearly pay- 
ments, take a umt from 
the ratio, and from the 
square root of the ratio ; 
half the quotient of the 
first remainder, divided 
by the latter, will be the 
tabular number. I 

For quarterly payments, use the 4th root, as above, and 
take one quarter of the quotient. * 

ANNUITIES AT COMPOUND INTEREST. 

« 

Case 1. , 

The annuity, time, and rate of interest, given, to find 
the amount. 

Rule. ^ 

Multiply the number under the rate, and opposite the 
time, in Table III., by the annuity ; and the product will 
be the amount fi)r yearly payments. * 

JVbfe. — When the payments are to be made hdf-yearly or qoar- 
terly, thcf amount for the given time, found aa above, mattlpUed b^ 
the proper number in TaUe V., will be the true amount. 

Case 2. 

The annuity, time, and rate, given, to find the present 
worth. 

Itule. 

Multiply the number under the rate, and opposite the 
time, in Table IV., by the annuity; the product will be 
the present worth for yearly payments. 
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JVofe.— VHien the paTments are to be made half-veurly or quar- 
terly; the raeaent wortn lo found mnat be mnltipliea by uie proper 
number in Table V. . 

QuesHon»* 

What are annuities at compound interest f , 

When the annuity, time, and rate of interest, are g^ven, 
by what rule do you find the amount ? 

What is to be noticed, when the payments are half- 
yearly or quarterly ? 

When the annuity, time, and rate, are given, to find 
the present worth, how do you proceed? 

What is to be noticed, when the payments are hklf- 
yearly or quarterly ? 

ANNUITIES IN REVERSION. 

Sums of money ^hich are payable yearly for a limited 
period, but which do not commence till afler the ex- 
piration of a given period, are called annuities in re- 
veraon. ' 

The annuity, time of reversion, time of continuance, 
and rate, given, to find the present worth of the rever- 
sion 

* Rule. 

Take two numbers under the given rate in Table IV., 
that opposite the sum of the two given tiines; and the 
number opposite the time when the annuity is to com- 
mence, or time -of reversion, and multiply their difiereuce 
by the annuity fbr the present worth. 

^ote.-'Vnien the payments are to be half<yearly or quarterly, 
use Table V., as before. 

,Quettion8» 

What are annuities in reversion^ 

When the annuity, time of reversion, time of contin- 
uance, and rate, are given, to find the prespnt worth, 
by what rule do you work ? 

What is to be noti€ed, when the payments are half- 
yearly or quarterly ? 
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PERPETUITIES AT COMPOUND INTEREST. 

Annuities which continue fbr ever,* are called Perpe- 
tuities. 

The annuity and rate given, to find the present worth* 

Rule. 

Divide the annuity by the ratio, less I, Ibr the peseni 

worth. 

Aoft.— Table V. mast be used as in temporaity aiunihiei, when 
the payments are half-yearly or quarterly. 

Questions. 

What name is given to annuities which continue for 
ever ? 

By what rule do you proceed, when the annuity and 
rate are given to find the present worih P 

What is to be noted, when the payments ore half- 
yearly or quarterly ? 

COMPOUND INTEREST BY DECIMALS. 

ExflmpUs. 

1. What is the interest and amount of j£400, for 3 
years, at 4 per cent ? 

1.04X 1.04X 1.04=71.124864 

400 



449.945600 amount. 
400 



Ans. 49.9456 inter^. 

S. What 18 the amount and interest of £750, at 5 per 
cent, per annum, fbr 4 years and 6 months? 
An». Ammmt, J6934 is. lOd.; interest, j61 84 2«. lOd. 

1. What principal, put to interest, will amount to £695 
13«. 9d., in 5 years, at 5 per cent. ? Ans. £545 ]«. 9(f.-f 
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S. Wh&t principal must be put to interest, to amount to 
£260 S§. 3<i., at 6 per cent, per annum, for 3 years .^ 

Atu. £218 10«. Sd> 

« 

ANNUITIES AT COMPOUND INTEREST. 

Can 1. 

1. What IB the amount of an annuity of 180 dollaiB, 
for 9 years, at 5 per eent. ? 

11.026564 
180 



882125120 
11026564 



|1984.781520 Ans. 

2. What Wdl an annuity of ^200 amount to in 5 years, 
to be paid by half-yearly payments, at 6 per cent, per 
annum? Ana. ^1144 08cl«. 2m.-f 

Ca«f2. 

1. What is the present worth of £50 per annum, for 6 
years, at 4 per c^t* .' 5.24214 

50 



£262.10700 Aru. 

2. What is the pres^it worth of 70-dollars a year, for 
5 years, payable yearly, half-yearly, and quarterly, at 6 
per ceot. per annum? C Yearly, ^94 86e^. 5m. -f 

An%. ^ Half-yGarly,|299 22rto. 3m.-f 
( Quarterly, ^301 42c<«. 8111.+ 

ANNUITIES IN REVERSION. 

1. The reversion of a iVeehold estate of £60 per annum^ 
for 4 years, to commence 2 years whence : what is the pres- 
ent worth, allowing 4 per cent, for present payment ?* 
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6.24214 
1.88609 



3.35605 
60 



je201.36300 Am. 
2. What k the present worth of a reTenaioB of a lease 
for ^120 per annum, to continue 9 years, but not to com- 
mence tiU the . end of 4 years, at 4 per cent., to the pur- 
chaser? Aru. $162 69cf«. lm.-f- 

PERPETUITIES AT COMPOUND INTEREST. 

1. What is the present worth of an annuity .of £150 
per annum, to continue for ever, allowing 5 per cent, to the 
purchaser ? 1.05— 1 =.05)150.00 

1^3000 Ant. 

2. What is an estate of 260 dollars per annum, to con- 
tinue for ever, worth in present money, allowing 6 per 
cent, to the purchaser? Ans. {4333 33ctf. 3m.-f 



COMBINATION. 

. €oMBiNAT^)M is«used to i^ow how many different ways 
a less number of things can be combined out of a ^rreater; 
as, out of the figures 1, 2, 3i the three combinations, 12, 
13, and 23, may t>e formed. 

Rule. 

1. Take a series, proceeding from and increasing by a 
unit, up to the number to be combined. 

2. Take anothw series, of as many places, decreasing 
by unity ^m the number out of which the combinations 
are to be made. 

3. Multiply the first continually for a divisor, and the 
latter for a dividend ; the quotient will be the answer. 

QueiUont. 
What is Combination? 
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By wluu fule do you work questions In Combination ? 

Examplet, 

1. How many combinations of 3 persons in 6 P 

6X5X4 

=20 Ana. 

1X2X3 

2. How many combinations of 10 figures may be made 
outi)f 20 ? Ana. .184756. 

JVWt. — The operation of ft question ma^ be contracted, by 
dividin|[ the numbers of the increasing series into those of the 
decreasingf nntil the former be entirely cancelled. The continued 
product of tbe undivided numbers of the latter, and the quotients, 
will be the number of combinations ; thus : 

t^. 19. i^. 17. ^^. t/t. iji 13. 4^ 11. 

1. i. %. ii fi. f(. t- ^' i- 

19X3X 17X13X3X11=184756. 



if- 



PERMUTATION. 

Permutation is used to find how many different V^ays 
a given number of things may be varied in succession ; 
as, 123, 132, 213, 231, 312,321, are six different permuta- 
tions of three figures. 

Rule* 

Multiply all the numbers continually in succession, from 
one to the given number inclusive ; the product will be 
the number of variations. u 

What is Permutation? 

What is the rule for finding the number of vtriationt? 
in any given number ? 

Example9» 

1. In how many different positions can 7 men place 
themselves round a table .^ 

1X2X3X4X5X6X7=5040. Ana. 

2. In what time will a person make all the changes that 
I the 12 first letters of the alphabet admit of; allowing 15 
■ seconds for each change? Ana. t^lyeara 248<ia. 6%. 
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DUODECIMALS. 
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Dt^odecimals are parts of a foot, the deDominatioos of 
which increase continually by 12. 

7*he denominations are^ 

12 Fourths''" make I Third*^. 

n Thirds 1 Second". 

12 Seconds 1 Inch, in. 

12 Inches 1 Foot, JFI. 

QuestioM. 

What are Duodecimals ? 

What are the denominations of Duodecimal? 

ADDITION OF DUODECIMALS. 

"^ Rule. 

Add as in Compound Addition, and carry 1 ibr every 12 
to the next denomination. 

QueHion, 
How is addition of duodecimals performed ? 



Examples, 

Ft, /». " '" "" Ft, In, " '" '^ 

10 5 6 U 6 37 8 10 6 

15 9 5 2 10 43 11 2 4 T 

18 4179 19 7538 

12 8 8 5 7 18 4 1 7 S 



7 



3. Three boards measure as follows : IBFt, 8»n., 14J^. 
)m.i llFt, 9m. t" : bow many feet do they contain ? 

Ans. A»Ft. llio. 9t'. 

SUBTRACTION OF DUODECIMAI^. 
Perform the operation as in compound snbtractioB. 

mmmmmmtmmmmmmmmmmmmmmmmmmmmmmmmmmmm 
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How are operatbas in subtraction of duodecimale pf r- 
formed ? 

Extmtpiei, 

fi m. " ^"* "" Ft. t0. " '" "" 

38 8476 7S0 3816 

15 11 6 9 3 13 9 4 7 10 



3. If, from a room measoiing 475jF). TSfi. 2", I partition 
off 811^. 3m. 5'' ICK'' ^''^ how long wiQ the room still be? 

An». 394^. 4in. 8" 1'" fi"". 

MULTIPLICATION OF DUODECIMALS. 

Com 1. 
When the feet of the multiplier are not more than 12. 

Ride. 

1. Set the multiplier in such a manner, that the feet 
thereof may stand under tlie lowest denomination of the 
multiplicand; and^in multiplying, carry 1 for every 12 
from one denomination to another; and place the result 
of the lowest denomination in the multiplicand, under its 
multiplier. 

CaseZ* 

When the feet of the multiplier exceed 12. 

RuU. 

Multiply by the component parts, as in compomid mul* 
liplicition; and take parts for the mches, as in practice. 

By what rule do you work, in multiplication of duodeci- 
mals, when the feet in the multiplier do not exceed 12 ? 
How do you proceed, when the feet of the multipHer 
xceed 12? 



as 



1^.2 




Examplei* 

1. Multiply ^ft 6m. by &Ft. 4ctb 

Ft» in* 
6 6 

2 4 



»" 



1 to 

11 

Fi.n 10 j^uf.^ 

2. Multiply UFL lOifi. by Si^V. 7m. 

Ant, 306i7|. Itf^ I^* 

3. What are the contents of a door, measuring in length 
6Ft, Qin. 3'S and in width 2Ft. 5in. 

Ans. 22FL lin. T 3'", 

Case 2, 
1. Multiply SOoiR. 8tn. 4", by %\FU 3ro. 0'^ 



tn. 
3 



9" 



Ft. m. 'f 
208 8 4 

6X4 



1252 


2 



4 


• 


5008 


• 

8 







62 


2 


1 




13 





6 


3 



5073 10 7 3 Am. 

2. A partition is 81 i^. lOin. 4" long, a:|id 14JCI. 7irf: 5" 
high : how many yards does it contain ? 

Ans. 132F(/. 8/^. 7tn. 9" 7'" 8'". 

3. How many square feet of roof will 1000 shingles 
cover, when the shingles are 2/<V. 5m. T %'" in length, 
and 5m. 3" ei"' 5"" in width? 

Ans. I088flf. 2m. 8" 3'" 3"".+ 
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PROMISCUOUS EXAMPLES. 



1. A. is 25 years old, B. 15 years older than A., and 
C. is 12 years older than B. : the ages of B. and C. are 
required. ^ns. B. 40 years^ C. 52 years. 

2. A., B^ and C. have jj220 50cts,, and are desirous to 
share it in the proportion of A. |, B. J, and C. the rest ; 
but B. is willing his share shall be divided equally betWeen 
A. and C. : it is required, what will A., B., and C. receive 
individually, according to the first proportion ; and what 
will be the shares of A. and C. each, after B.'s relinquish- 
ing his share ? 

Ans» A. will receive j^44 lOd^., B.^36 75cte., C. j^l39 
OScts. ; A. will receive, after B. relinquishes, 
$C)2 41cts. 5m.; C. ^158 Olds, 5m. 

3. A person sells a piece of cloth at jJSG 25cf*., and 
thereby loses 7^ per cent. : what was the nrst cost? 

Ans. g60 Slcts, 5m.4- 
, 4. If A- travel by mail at the rate of 8 miles an hour, 
and when he is 50 miles on his way,^. start from the 
same" place that A. did, and travel on horseback the same 
road at 10 miles an bour,'how long and how far will B. 
travel to come up with A. ? Ans* 25 kours^ and 250 mi/e;. 

5. Bought .a quantity of clotli for JS750, -^^ of which 
I found to be inferior, which T jiad to sell at ^\ 25c<f. per 
yard, and by this I lost ^100: what must I sell the rest at 
per yard, that I shall lose notliing by tfie whole ? 

Ans, jj3 iSfJcif. 

G. If 1000 bricks lie 6 incites from each other, m a 

jslrsught line, and a person be employed to gatfier them 

1 up, one by one, and place them on a pile, which is one 

ifoot from the first brick, how far will he have walked 

when he shall have placed the last brick on the pile ? 

Ans, 94JI/. Tfur. 186ydf. %ft. 
7. Three bricklayers, A., B.,and C, can raise the walls 
of a house in 20 days; B., C, arid D.in 24; 0.,D., and 
A. in 30; and A., B., and D. can dQ it in 36 days: va 
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what time can A., B., C, and D. do it together, and in 
what time caft each do it by himself? Ans* IQj'L together ; 
A. lOSdayi,, B. 56|^/a., C 43|(/a.,D.l080rfa. 
8. If 1 would exchange JS1055 15*. for dollars, at 9«. 
a-piece, ducats at 11*. 43. a-piece, and cro\ms at 12*. 2rf. 
a-piecc; and would have 6 dollars for 4 ducats, and 3 dol- 
lars for 4 crowns ; how many of each sort must I have ? 

( Dollars, 644A. 



win*. < Ducats, 429 



31' 



¥• 



f Crowns, 858|f. 

9. A. and B. dissolve partnership, and equally divide 
their gain: A.'s share, which was |J332 50cf*., lay for 21 
months ; B.'s foj 9 montlis only : the adventure of B. is 
required. Arts, j5775 83^«*. 

10. If 4 years should he, added to a lease of 12 years 
yet to come, the advance * rent being J720 25 1/*. per 
annum, what sliould be paid down for the additional 4 
years, discount being allowed at 5 per tent, per annum, 
compound interest ? Ans. ^1422 I4cts. 8m. 

11. A gate-keeper is to receive 6f<*. for every wagon, 
4d^. for every gig, 2e^*. for cVory horseman, and \ct, ftr 
every footmHn, that passes the gate: at the yisar's end, he 
found that 3150 gigs had passed ; and that 7 gigs passed 
when 6 wagons (fid ; and 4 horsemcfi passed When 6 foot- 
men did ; and 6 footmen passed when 3 gigs did : what 
number of wagons, horsemen, and footmen^ passed ; and 
how much did the gate-keeper receive ? 



f Gigs, 
I Wagons, 



3150. 



2250. 

Ans, i Footmen, 5260. 

Horsemen, 3500. 

I Amount of toll, jj383 60r^. 

12. If a 1-vater-hogsheaa holds \\Ogal.t and the pipe 

which fiDs the hogshead discharges 15^a£. in 3 minutes, 

and the tap will disdiarge ^Ogal, in 5 minutes, and these 

were both left nmning one hour, how many gaUons would 

the hogshead then contain ; and if the tap Was then 

^'v pped^ m what time would the hogshead be filled? 

Arts. 60gah^ and filled in lOntm. 
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13. A. has 28ct0l. of cotton, which cost him ^64: 
how must he rate it per pound to D., so that b^r taking 
his note, payable at 9 months, he may clear ^30, allowing 
interest at 6 per c^it. per annum ? Am, dcU. 7m. 

14. A., B.,and €., in company, had put in j|(5762 : A.'c 
money was in 5 months, B.'s 7, and C.'s & months: the} 
gained ^780, which was so divided, that | of A.'s was I 
of B.'s, and J of B.'s was I of C.'s: out B^ havin| 
received ji2087, absconded : what did each gain, and pul 
in; and what did A. and C. g^in or lose by B.'s mis 
conduct ? f A. 's share of profit, jf 260 " 

B.'s do. do. $325 
C.'s do. do.' |l95 
A. and C. would gam ^697 S9ct$, 

15. A. had 20 hogsheads of suo^ar, which he sold t< 
|.B. at 5^ per cent, loss; who sold them to C. ibr f2i 

IbcU: clear; C. parted with them to D. for ^1000, an( 
thereby cleared 5 J per cent. : what did the sugar cost A 
per hogshead ? ' Ans, jj!48 93cfa. 5«». 

16. Suppose A. lets B. have a hogshead of sugar, oi 
10 cwt., worth ^7, for ^11' per cwt., oneMhird of which 
he is to pay in cashv B. had paper, wliich cost ^4 SOc^ 
per ream, which he gave A., for the rest of his sugar, a 
|{5 25cis, : which gamed most by the bargain? 

Am. A. gained most, by jf 27 77cto. 8m. 

17. A father left his estate of JJ1300 to his only son 
but he being only 14 years of age, his guardian was t< 
pay j( 100 p^r annum for board, education, &c., and th< 
surplus was to be put out to interest, Ibr his benefit, at i 
per cent, compound interest : now, allowing na loss, wha 
sum had hisi guafdian to pay him when he was of age ? 

Am, $1115 33ci«. 5m. 

18. There are two columns, in the ruins of Persepolis 
left standing upright; one is 64 feet above the plain, th 
other 50. Between these, in a right line, stands an an 
cient statue, the head whereof is 97 feet from the sura 
mit of the higher, and 86 feet from the top of the lowe 
column, and the distance between the lower colum 
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and the centre of the statue's base, m 76 feet ; the i]iB^ 
tance between the top <Sr the columns is required. 

Aru, 1674-/e«<. 

JNote. — Sound, if not interrupted, will move at the rate of about 
1150 feet in a second of time. 

19. If I see the flash of a cnimon, fired from a fort on 
the other side of a river, and hear the report 47 sec- 
onds afterwards, what distance was the fort from where 1 
stood? Am, 54050 feet, 

20. If a vessel, in time of distress, shall discharge a 
gun, in what time wiU the report be heard by another 
ve^l, at a distance of 15 miles 7 furlongs from them? 

Ans. Imin. 12f}|««c. 

21. Hiero, king of Sicily, ordered his jeweller to make 
a crown, containing 63 ounces of gpld. The workman 
thought, that substituting < a part silver was only a proper 
perquisite ; wliich taking air, Archimedes was ap]M)inted 
to examine it, who, on putting it into a vessel of water, 
found it raised the fluid 8.2245 cubic inches; and having 
discovered that the inch .of gold weighed 10.36 ounces, 
and that of silver but 5.85 ounces, hfi found what part of 
the king's gold had been changed. Repeat the process, 
ipid inform us what part of it was gold, and what silver. 



Ans, 



f 28.8036-l-oar. silver. 



^34.1964+02:. gold. 

22. If a mess of 6 men receive for 3 rations lib, of 
beef and 5lb, of bread a day, the beef cost 5jc<*. per 
pound, and the bread 6cts, per pound : now if the beef 
for a certain number of men cost ^34 50c6r., what will it 
cost for bread for them? Ana, jj25 7\cU, 4m. -|- 

23. "What number is that, to which, if } of $ of }^ 
be added, the total will be 1 ? Ans. f^f^. 

24. What is the dilForence between the interest of 
jJlOOO at 6 per cent, for 8 years, and the discount of the 
same sum at the same rate, and for the same time ? 

Ans, The interest exceeds the discount by 

{155 S7cU. am. 
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25. What is the difference between the sum of the 
square root of 32 and 24^ and the cube root of 67 ? 

Ans. 6.496. 

26. What will purchase ^2450 stock, at 105 J per cent. ? 

Ans. $25311 20ctt. 

27. A. has B.'s note for |{500 75d«., with 9 months' 
interest, at 6 per cent., due on it, for which B. gave him 
5064 feet of boards, at 2^d«. per foot, with 140 pomids 
of tallow, at V3cU. per pound, and is to pay the rest in 
flax-seed, at 92|r^«. per bushel: how many bushels of 
flax-seed must A. receive, to balance the note? 

Am. A^i^btuheU, 

28. A father, desirous to encourage his son at school, 
promises to give liim 6cts. the first quarter, dcis, the 
second, increasing arithmetically : the boy has now been 
at school 9 years, and wishes to know what is due him. 

Am. $2\ Odcts. 
. A sum of ^2363 38Jcfjr. is left to be paid in 5 
9' time; but the person holding the money is willing 
to pay it at the expiration of 2 years and 3 months, upon 
being allowed discount at compound interest at 6 per 
Cent. ; wliich being agreed to, what must he pay ? 

Arts. pl0l2 B2ct8. 9m. 

30. A bond was given on the 14tn of January, 1802, 
at 5 per cent, per annim), for the sum of {1654 69ct«.; 
on the 5th of July, 1807, ^285 were paid off, and a fresh 
bond entered into for tJie remainder, at 4| per cent, per 
annum; at the time the interest of this last was 1^52 
Ciijcts., there was paid off {102 iZcts. , the old bond being 
then taken up, a new one was then given for the residue, 
which being paid off on the 26th of .October, 1813, the 
bond-owner gave a receipt in full for J2497 02cts, 2m. ; 
at what rate then did he take interest per cent, per an- 
num, upon the la^ renewal of the bond ? 

Ans. 4 per cent. 

31. A person having driven a stock of cattle to market, 
received for them all {456 : he received {50 for each 
horse, {20 for each cow, and {4 for each sheep; the 
number of cows was double the number of horses, and 



«p 



' liiiii'f ill 



i 



aaMi 



186 



WSLOMUBCVOVS BXAVrUBS. 



■ 



there were three times as maoy sheep as cows : what 
did he receive for the horses, what for the cows, aod what 
fur the sheep ; and how many of each sort were there ? 

r 24 9heep, $ 96. 
•tfn*. 5 8 cote*, J160. 

( 4horse3,^Q0. 

32. How much gold, of 17 and 24 carats fine, must he I 
melted with 10 oz. of 16 carats fine and 20 oz. of 19 carats 
fine, to make a mixture of SO oz. 19 carats fine ? 

Am, 10 of 17 carats, 10 of 24ca1rats. 

33. A case of ^oods, aniounting to' £230 5r. Sterling, 
is sold at Philadelpma at 20 per cent, advance : what n the 
amount in Federal money f - ^n«/^1227 87cfo. 7m. 

34. If a tower be built in the FoIIowm^ manner, -^ of 
its height of stone, 27 feet of brick, and j of its height of 
wood, what was the height of the tower f 

Afu, 112/eet 4 inches, 

35. When I, by disposing of a yard of elothr at ^7, 
gain B6icU,y what would I gain by selling 3 pieces, which 
C06tmej{400? ..^n*. {32 U^s, 

^36. Ira man bay 35 yards of lace, at 30r<«. for the 
first yard, and ftnr the last yard 96c(«. the price of each 
yard increasing in arithmetical progression, what did tiie 
whole amount to ^ Ans. |(1 5 75d*. 

37. If of. two numbers 47 is the less, to which the 
other is in proportion as 9 to 4, what is their sum, and the 
product of their sum and difference ^ 

i Sura, 152.75. 

Ant, ^ Difference, 58.75. 

( Product of sum and di£ 8974.0026. 



THE END. 
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